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Abstract  
The aim of this project is to report on a suitable functional design for implementing the 
augmentations and upgrades that will be required to the sewerage area surrounding the 
Corry’s Road area.  
 
Whilst conducting this project a literature review of the scientific, quality design, and costing 
information surrounding the infrastructure expected to be needed for the Corry’s Road area 
sewerage augmentation and upgrades will be conducted. A basis for design examining the 
current sewerage flows and expected future demands will be established. Site investigations 
and survey will be performed to validate all information related to the existing sewerage 
system infrastructure that has been provided by the ACC. potential alignments of any new 
infrastructure will be investigated and any points of conflict that may arise will be identified. 
 
The ultimate aim of this project will be to deliver a Functional Design Report with 
recommendations for proposed upgrades and augmentation to the Corry’s Road sewerage 
network. 
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The Council of the University of Southern Queensland, its Faculty of Health, Engineering and 
Sciences, and the staff of the University of Southern Queensland, do not accept any 
responsibility for the truth, accuracy or completeness of material contained within or 
associated with this dissertation. 
 
Persons using all or any part of this material do so at their own risk, and not at the risk of the 
Council of the University of Southern Queensland, its Faculty of Health, Engineering and 
Sciences, and the staff of the University of Southern Queensland.  
 
This dissertation reports an educational exercise and has no purpose or validity beyond this 
exercise. The sole purpose of the course pair entitles “Research Project” is to contribute the 
overall education within the student’s chosen degree program. This document, the 
associated hardware, software, drawings, and any other material set out in the associated 
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1. Introduction 
This paper is to be used to determine the functional design of upgrades to sewerage 
infrastructure surrounding the Corry’s Road area to allow for future flow demand associated 
with the development of the Thurgoona Suburb of Albury, New South Wales.  
 
1.1 Project Topic 
Functional Design Report: Corry’s Road Sewerage Augmentation. 
 
1.2 Project Background 
Albury is located in southern NSW on the Murray River (Figure 1.1) and has a population of 
approximately 51,722 (Australian Bureau of Statistics ). The AlburyCity Council (ACC) is the 
local government authority for the Albury Local Government Area (LGA) and also the local 
water and sewerage utility. The suburb of Thurgoona (Figure 1.1), located on the eastern 
edge of the AlburyCity Council LGA has been experiencing rapid development with the 
growth rate measured between 2006 and 2011 being 4.35% per annum. This is in 
comparison to the rest of the Albury where the growth rate for the same period was 0.66% 
(Australian Bureau of Statistics ). This rapid development is expected to continue with 
forcast.id predicting a 159.4% increase in the population of Thurgoona from the population 
figures of 2011 by 2036.  
 
Albury has two main Waste Water Treatment Plants (WWTPs) located in the southwestern 
corner of the Albury LGA. Therefore, sewer originating from Thurgoona must be transported 
approximately 10 to 15 kilometers across the Albury LGA to the Albury WWTPs through a 
series of sewer gravity reticulation systems and sewer pump stations (SPS).  
 
The ACC has previously employed an external consultant (GHD) to compile an Albury 
Citywide Sewerage Strategy Report (2015). In this report GHD have broadly identified that 
the sewerage infrastructure in some areas of Thurgoona will require major extensions and 
augmentation. One of these major works projects is the augmentations to the existing 
sewerage infrastructure in the areas surrounding Corry’s Road as identified as item 14 a-k in 
Figure 1.2. 
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The AlburyCity Council would like to continue the work completed by GHD and further 
investigate the augmentations and upgrades to the sewerage infrastructure surrounding the 
Corry’s Road area, particularly focusing on developing cost effective designs and 
construction programs for major civil works required.  
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1.3 Project Aims and Objectives 
The aim of this research is to further investigate and report on a suitable functional design 
for implementing augmentations and upgrades that will be required to the sewerage 
infrastructure surrounding the Corry’s Road area. The objectives of this research will be to: 
- Conduct a literature review on the scientific, quality design, and material information 
surrounding the infrastructure expected to be needed for the Corry’s Road area 
sewerage augmentation and upgrades. 
- Establish a basis for design examining the current sewerage flows and expected 
future demands from the GHD model (see Section 1.6).  
- Analysis and selection of appropriate servicing design for the augmentation of the 
existing gravity sewer network. This analysis will include hydraulic capacities, costing 
information, alternative main sizing and manhole sealing methods.  
- Perform site investigations and survey to validate critical information related to the 
existing sewerage system infrastructure that has been provided by the ACC. Such as 
topographic surface levels, existing infrastructure alignments and depths.  
- Investigate Concept Design potential options of any new infrastructure and identify 
any points of conflict that may arise. 
- Deliver a Functional Design Report with recommendations for proposed upgrades 
and augmentation to the Corry’s Road sewerage network. 
 
1.4 Justification 
Justification for this project lies in the requirement for the AlburyCity Council to provide 
residents of the Thurgoona suburb of the Albury LGA with adequate sewerage disposal 
service. As previously mentioned it is expected that the Thurgoona regions population is 
going to rapidly increase in the coming years and for the AlburyCity Council to fulfil its 
sewerage servicing requirements under the Local Government Act 1993, measures must be 
taken now to develop the infrastructure needed to fulfil these requirements. 
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1.5 Scope 
This study will be focusing specifically on the Conceptual and Functional Design of the 
sewerage system surrounding the Corry’s Road area. As outlined in Section 1.3 the scope will 
further investigate the augmentation of the existing sewer system in the Corry’s Road area. 
The ultimate aim of the investigations into augmenting the system will be to increase sewer 
system capacity to allow for future 2045 population demands.  
 
A literature review has been conducted to determine the material, infrastructure and 
legislation requirements for the project.  
 
1.6 Outside of Scope 
The previous Albury Citywide Sewerage Strategy Report (2015) compiled by GHD has 
identified the Corry’s Road area to be a critical choking point for the future demands that 
will be placed on the Thurgoona sewerage reticulation system.  
 
While reference may be made to the following investigations that have been completed by 
GHD, they will be outside the scope of this project: 
- An Excel based sewerage model that anticipates flow demands up to 45 years into 
the future. [Appendix B] 
- Provided the commentary and recommendations to AlburyCity on pressurising the 
existing 600 mm diameter AC sewer gravity. The Report has recommends that 
further investigations be made into removing localised small interconnections to the 
trunk main in order to achieve a predicted capacity of 600L/s rather than the current 
200L/s (current flow capacity extracted from previously mentioned sewer model). 
[Appendix B]  
- Provided rough project Costing Estimates based on the NSW Reference Rate Manual 
figures and from recent similar projects.  
All downstream effects of this project such as the upsizing of SPS’s and duplication of sewer 
mains to cater for the increased capacity of the Corry’s Road sewer system may be 
highlighted but are outside the scope of this project  
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1.7 Conclusion  
The aim of the project is to investigate various augmentations and upgrades to the sewerage 
infrastructure surrounding the Corry’s road area. From this study a Functional Design Report 
will be produced for the Corry’s Road sewerage augmentation that will include a cost 
estimate and recommendations.  
 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  8 
2. Literature Review 
2.1 Introduction 
The literature review conducted for this project has covered a number of areas, including 
but not limited to, the thought processes involved in the development of functional designs, 
the government and environmental legislative requirements for the project and the 
available sewer infrastructure products available and the standards that they must meet. 
The sources for the literature review have been divided into the following categories: 
- Previous Functional Design Reports and Case Studies 
- Reports and Strategies for the ACC  
- Australian and Global Standards  
- Product and Industry Publications 
- Technical Detailed Design Aspects 
- Local Government Legislation  
- Environmental Protection Legislation  
 
The process of defining a Fixed Concept and Functional Design Report are in service of 
achieving the ultimate goal for the ACC, which is to operate their sewerage reticulation 
system in the most cost effective manor whilst still provided the expected level of service to 
the residents of AlburyCity. (Mudge, 1968) states that Value Engineering should begin as 
early as possible in the design phase in order to achieve the greatest savings and the lowest 
costs of implementation of the Value Engineer findings. 
 
The aim of this project is simplified by (Fouch, 1968) who states that Value Engineering does 
not exist for its own sake – it is of itself a functional and practical method whose validity lies 
in its ability to serve its ends well.     
 
(Y.M. Deng, 2000) state that designers not only need to determine the physical structure of 
the design, but also need to verify that the design functions properly with the allowable 
values or ranges of values of the relevant design attributes. 
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2.2 Previous Functional Design Reports and Case Studies 
A review of a number of similar Functional Design Reports (FDR) and Case Studies for 
projects has been initially completed in order to gather an understanding of the outcomes 
and general layout that an FDR of a sewer system hopes to achieve. The FDRs and Case 
Studies chosen to review are listed below: 
- York Region: Southeast Collector Trunk Sewer Environmental Assessment: FDR 
- Lakeshore Road Sanitary Sewer: Pre Design Report                             
- Lakeshore Road Sanitary Sewer: Conceptual Routing Report   
 
Some of the key outcomes of the literature review into previous FDRs and Case studies 
related to sewer system similar to the system of the Study included: 
- The determination that separate Concept Design Report (CDR) will be required for 
this project in order to present the different options that have been assessed for this 
project.  
- The calibration check of the Sewer Model provided by GHD with the existing sewer 
pump station (SPS) hours run data. 
-  The methods of how to outline the relevant design criteria to be adhered to in this 
project.  
 
2.3 Previously Completed Reports and Strategies for the ACC 
AlburyCity has previously developed a Citywide Sewerage Strategy, completed by the 
external engineering consultancy firm GHD for AlburyCity in 2015. In this report 
recommendations have been made for further investigation to be conducted, focusing on 
the areas surrounding Corry’s Road. The products and techniques that are suitable for use in 
sewerage reticulation systems are subject to a number of Standards and industry body 
reviews that outline and test the quality and performance of any products that may be used 
in sewerage applications. As mentioned earlier the investigations and works associated with 
the scope of this project where first conceptualized in the Albury Citywide Sewerage 
Strategy (GHD Pty Ltd, 2015) 
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The Albury Citywide Sewerage Strategy(GHD Pty Ltd, 2015) reported “The sewer strategy 
that is required to service Thurgoona, Lavington and Springdale Heights is a relatively 
complex assessment due to the fragmented nature of the existing development, and the 
characteristics of the existing infrastructure” [Appendix D].  The concept that the report 
recommended was to consider the major trunk infrastructure that services these areas 
(which included this studies area of focus, Corry’s Road).  
 
The Albury Citywide Sewerage Strategy (GHD Pty Ltd, 2015) also included a possible solution 
that would require further investigation in this study which would involve diverting incoming 
sewerage to the Corry’s Road area through the augmentation of the existing sewerage 
system with the ultimate aim of creating two separate sewerage systems (Figure 2.1).  
 
As mentioned earlier (Section 1.3) one of this project’s aims is to select an appropriate 
service design method. In determining the most appropriate service design method a 
number of different variations of augmentations to the existing sewer system may be 
required.   An example of a typical augmentation sequence that may be recommended and 
used in this study for conceptual understanding has been shown in Figure 2.1.   
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2.4 Australian and Global Standards 
The following Australian and ISO standards set the guidelines for the materials and 
techniques used in the construction and augmentation of sewerage infrastructure. The 
standards applicable to this project are: 
- AS/NZS 2280: (2014) - Ductile Iron Pipes and Fittings 
- AS 3680: (2008) - Polyethylene Sleaving for Ductile Iron Piping  
- AS/NZS 4130: (2009) - Polyethylene (PE) Pipes for Pressure Applications  
- AS 2200: (2006) - Design Charts for Water Supply and Sewerage 
 
The above Standards were the focus of the Standards literature review due to the materials 
that will be proposed for this project almost all being Ductile Iron Cement Lined (DICL) or 
Polyethylene (PE) pipework. The Standard that specifies the design charts for water supply 
and sewerage were useful in determining the accepted calculation methods of using the 
Colebrook White or the Manning’s Equations to determine the required grade, flow and size 
of pipelines in this Study. 
- AS /NZS 2566: (1998) - Buried flexible Pipelines  
- AS 1281: (2001)  - Cement Mortar Lining of Steel Pipes and Fittings 
- AS/NZS 2033: (2008) - Installation of Polyethylene Pipe Systems 
- AS 3600: (2009) - Concrete Structures 
- AS 3735: (2001) - Concrete Structures for Retaining Liquids   
- AS/NZS 4441: (2008) - Orientated PVC (PVC-O) Pipes for Pressure Applications 
- AS/NZS 4765: (2007)  - Modified PVC (PVC-M) Pipes for Pressure Applications  
- AS/NZS 5065: (2005)  - Polyethylene and Polyethylene Pipes and Fittings for 
Drainage and Sewerage Applications 
 
Whilst not all of the above standards have be used directly in this Study, they have been 
briefly reviewed in order to attain a more complete understanding of the construction 
requirements that available sewer reticulation products need in order to function.   
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2.5 Product and Industry Publications 
The Water Service Association of Australia (WSAA) is the peak industry body whose 
members and associated members provide water and sewerage services to approximately 
20 million Australians. WSAA conducts Product Appraisal Reports (PA) on materials and 
products that have the capacity to be used in water and sewerage applications. The WSAA 
PA’s applicable to this project are: 
- PA No. 1506 (2016)  -  SewerPRO and StormPRO: Polypropylene Pipe and 
Fittings for Non-Pressure Applications  
- PA No. 081 (2016) - DN25 – DN1200 Polyethylene Pipe (Zest Pty Ltd)  
- PA No. 1314 (2016) - TYTONXCEL, TYTONXTREME and TYTONXTEND Range of 
Saint-Gobain PAM DI Pipes for Water Supply and 
Sewerage Applications DN100 – DN750 
- PA No. 1512 (2015) - Flygt Precast Concrete Sewerage Pump Stations DN 
1800, 2200 and 3000  
- PA No. 1430 (2015) - vonRoll Ductile Iron Pipes and Fittings for Water Supply 
and Sewerage Application 
- PA No. 1401 (2014) - Enviromain PVC-M Pressure Pipes: Series 2, DN 100 – 
DN 450, PN 12, PN16, PN 18 and PN 20 
- PA No. 1016 (2013)  - TYTON and AUSLITE ductile Iron Pipeline Fittings  
- PA No. 1310 (2015) - ENVIROPRESSURE PIPES 
 
These product appraisals are useful in this project as WSAA approvals represent to 
AlburyCity that the product such as TYTONXTREME (which has previously been used in other 
ACC sewer capital construction projects) are of a suitable quality for use in the ACC sewer 
reticulation system. 
 
While there is no written directive that products used in the ACC system must be WSAA 
certified, there is a considerable amount of respect in the water and wastewater industry 
held for these WSAA appraisals. Hence the importance of the above list of sewer applicable 
products and systems. 
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2.6 Technical Detailed Design Aspects 
There are a considerable number of technical design aspects that are involved in sewerage 
reticulation design. Some of the most applicable technical aspects for this project include: 
- Self Cleansing Flow Requirements (Sediment Transfer) 
- Maximum Grade for Septicity in Sewer Mains 
- Sewer Manhole Cover Selection 
 
2.6.1 Self Cleansing Flow Requirements (Sediment Transfer) 
Sewerage sediment is term generally used to describe the range of settleable solids that can 
be found deposited in sewerage systems (D. Butler, 1995). Uncontrolled sediment build up 
can have a number of negative influences on a sewerage system such as decreasing the 
cross sectional area of pipelines and therefore increasing the overall hydraulic resistance of 
the system. Additionally pollutants from foul sewerage and industrial effluent tend to 
become attached to the inorganic particles so that the transport of pollutants though the 
system is linked to the movement of sediment (May, 1993), this also results in high levels of 
odour known as Hydrogen Sulphide (H2S) (Thorkild Hvitved-Jacobsen, 2013). If self cleansing 
is unable to occur than regular sewer main flushing programs may be required. 
 
To prevent the build up of sediment in sewer systems minimum gradients are used in the 
design of new sewer gravity mains in order to achieve a self cleansing flow velocity for the 
wetted cross section average velocity of 0.7m/s at PDWF + GWI (WSAA, 2014). These 
minimum gradients can be calculated using either the Colebrook-White equation [Equation 
2.1] or the Manning Equation [Equation 2.2] 
 
  
    - log  
k
 . D
 
 .  
Re  
     [Equation 2.1] 
Where:  
  
   
 
 
  = Darcy-Weisbach Friction Coefficient 
Re = Reynolds Number 
k = Roughness of Pipe (Assume k = 1.5 mm, (WSAA, 2014)) 
D = Hydraulic Diameter  
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Where:  
 
WSA02 (2002) states that regardless of the results of the Colebrook-White calculation above, 
the sewer pipeline gradients must not be less than the following specified levels in Table 2.1 
(assuming a k value of 1.5 mm).  
Pipe Size 
DN 
Absolute minimum grade 
% 
Reticulation  
150 0.55 
225 0.33 
300 0.25 
Branch and Trunk 
375 0.17 
450 0.14 
525 0.12 
600 0.10 
750 0.08 
Table 2.1 – Absolute Minimum Grades 
The above equations and table may be used in the conceptual analysis and functional design 
of this study.  
 
V = Cross-sectional Average Velocity 
n = Manning Coefficient (Assume coefficient equivalent to k = 1.5mm, (WSAA, 2014)) 
R = Hydraulic Radius 
S = Slope of the Hydraulic Grade Line  
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2.6.2 Maximum Grade for Septicity in Sewer Mains 
As mentioned in Section 2.6.1 Hydrogen Sulphide (H2S) is contained within the sewerage 
reticulation systems. Sediment build up is just one of the possible sources of H2S generation. 
Another source of H2S is if the gradient of the pipeline increasing the flow velocity to a point 
in which the flow through a sewer system are turbulent.  
 
WSA02 (2002), which refers to the Melbourne and Metropolitan Board of Works  H2S 
Hydrogen Sulphide Control Manual (1989), states that the maximum grade of a sewer 
system shall be that for which the velocity of the flow is 3.0 m/s for a full flowing pipeline. 
Any gravity sewer systems that have flows over 3.0 m/s will require special attention to 
ensure that hydraulic jumps do not occur within manholes. These might include treatments 
such as providing ventilation either side of the hydraulic jump or providing vertical and or 
vertical curves in the system. 
 
2.6.3 Sewer Manhole Cover Selection 
The selection of manhole covers for this project may have a large significance due to the 
possible solution of converting an existing gravity main that has standard concrete manhole 
covers (as detailed in Section 1.5) to a pressurised gravity main. From the Public Work’s 
Manual of Practice: Sewer Design (F. J. King, 1987) a possible solution to ‘seal’ any manholes 
that may surcharge sewer due to the changing of hydraulic characteristics of the system may 
be the use of cast iron ‘Gatic’ manhole lids.  
 
(F. J. King, 1987) states that cast iron ‘Gatic’ type covers have the following applications and 
features:  
- Are able to provide manholes subject to flooding in low lying areas with a seal to stop 
stormwater infiltration. 
- They are able to equipped with holding down bolts which allow for extra security and 
have the ability to stop overflow from points in the system that are subject to 
surcharge. 
WSA02 (2002) states that in sewers that are subject to surcharging the design shall specify 
“tying together” of manhole components to avoid the possibility of various components 
separating in the event of a sewer surcharge. 
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2.7 Local Government Legislation  
The Local Government Act (LG Act) was established in 1993 with the following purposes: 
- To provide the legal framework for an effective, efficient, environmentally 
responsible and open system of local government in New South Wales, 
- To regulate the relationships between the people and bodies comprising the system 
of local government in New South Wales,  
- To encourage and assist the effective participation of local communities in the affairs 
of local government, 
- To give Council: 
 The ability to provide goods, services and facilities, and to carry out 
activities, appropriate to the current and future needs of local communities 
and of the wider public 
 The responsibility for administering some regulatory systems under the Local 
Government Act 1993 
 A role in the management, improvement and development of resources of 
their areas, 
- To require councils, councillors and council employees to have regard to the 
principles of ecologically suitable development in carrying out their responsibilities.  
   
The section of the LG Act 1993 that is applicable to this project is contained in Chapter 6: 
What are the service functions of councils? – Part 3: Restraints and qualifications that apply 
to service functions – Division 2: Water supply, sewerage and stormwater drainage works 
and facilities (P3D2). This particular project falls under P3D2 Section 59A clause (1) and (2) 
which state: 
(1) ‘Subject to this Division, a council is the owner of all work of water supply, sewerage 
and stormwater drainage installed in or on land by the council (whether or not the 
land is owned by council).’ 
(2) ‘A council may operate, repair, replace, maintain, remove, extend, expand, connect, 
disconnect, improve or do any other things that are necessary or appropriate to any 
of its works to ensure that, in the opinion of the council, the works are used in an 
efficient manner for the purposes for which the works were installed.’ 
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The local government legislation referenced above, particularly P3D2 clause (2), represents 
the rights given to the ACC in order for them to sponsor the undertaking of this research 
project into the sewer system surrounding Corry’s Road. 
 
The above means that any conclusions that may be drawn from this study that the ACC 
wishes to implement will be lawful under the LG Act as the ACC are the owner of the 
sewerage reticulation system within the entirety of their LGA. 
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2.8 Environmental Protection Legislation  
The Protection of the Environment Act 1997 (PEA) is the regulatory act that AlburyCity must 
comply with its operation of their sewerage reticulation system and treatment facilities. The 
general objects of PEA are as follows; 
- To protect, restore and enhance the quality of the environment in New South Wales, 
having regard to the need to maintain ecologically sustainable development. 
- To provide increased opportunities for public involvement and participation in the 
environment protection. 
- To ensure that the community has access to relevant and meaningful information 
about pollution. 
- To reduce risks to human health and prevent the degradation of the environment by 
the use of mechanisms that promote the following: 
 Pollution prevention and cleaner production, 
 The reduction to harmless levels of the discharge of substances likely to 
cause harm to the environment, 
 The reduction in the use of materials and the re-use or recycling of 
materials, 
 The making of progressive environmental improvements, including the 
reduction of pollution at the source, 
 The monitoring and reporting of environmental quality on a regular basis. 
- To rationalise, simplify and strengthen the regulatory framework for environment 
protection, 
- To improve the efficiency of administration of the environmental protection 
legislation, 
- To assist in the achievement of the Waste Minimisation and Management Act 1995  
The Environment Protection License (EPL) No.     is what governs AlburyCity’s operation of 
its sewerage reticulation system and major Wastewater Treatment Plants ((WWTP) 
Waterview WWTP and Kremur St WWTP). The EPL No. 231 states that the responsibilities of 
the licensee (AlburyCity) are “Separate to the requirements of this license, general 
obligations are set out in the Protection of the Environment Operations Act 1997 (PEOA) and 
the Regulations made under the Act”. 
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Some of these obligations include to: 
- Ensure that persons associated with the ACC comply with Section 64 of the PEOA. 
This section of the PEOA outlines the consequences of any failures of the ACC or its 
staff to comply with the conditions set out in their license.    
- Control the pollution of waters and the pollution of air in accordance with Sections 
120 – 134 of the PEOA.  
- Report incidents causing or threatening material environmental harm in accordance 
with Part 5.7 of the PEOA. This section of the PEOA stipulates the requirements of 
Licensee holders to report to the EPA any events that may cause environmental harm 
and defines what constitutes environmental harm. 
 
The obligations above that are attached to the AlburyCity EPL No. 231 are relevant to this 
project as the EPL and PEOA determine the ACC’s responsibilities in controlling its sewerage 
system in order to ensure that there is no pollution of natural water ways with raw sewerage 
due to surcharging sewer systems.  
 
Sections 120 – 134 of the PEOA also discuss the pollution of air which is applicable to this 
study due to the creation of H2S with a sewer system as mentioned in Section 2.6 of this 
Report. As H2S has an offensive odour any large concentrations within the sewer system 
under investigation could result in penalties from the EPA. 
 
This project will involve the investigation of the capacity of the sewer system surrounding 
the Corry’s Road area and results of this project with be emphasised to the ACC for 
implementation in order to avoid breaching Sections 120 – 134 of the PEOA and being 
handed down financial penalties from the EPA in accordance with Section 64 of the PEOA.    
 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  21 
2.9 Conclusions Drawn from Literature Reviewed 
From the literature reviewed it can be seen there has been a number of strategies and 
reports previously completed surrounding the AlburyCity sewer reticulation system that 
have been the inception of this project. The literature review has also included a number of 
Australian and Global Standards and Industry Publications that have provided the levels of 
quality that are required for a number of products and processes that are available for usage 
in this study, such as the TYTONEXTREME sewer pipelines, Polyethylene Sleaving and TYTON 
Ductile Iron Pipeline Fittings. The Australian Standard that specifies the design charts for 
water supply and sewerage has been useful in determining the accepted calculation 
methods of using the Colebrook White or the Manning’s Equations to determine the 
required grade, flow and size of pipelines in this Study. 
 
Contained within the literature review a number of technical details pertaining to the design 
of sewer systems has been completed and areas/issues specific to this project have been 
outlined and explored. The recommendations for the technical design aspects of this project 
will now be carried throughout this study into the Conceptual and Functional design of the 
Study.  
 
The literature review has covered AlburyCity’s regulatory responsibilities under Local 
Government Legislation and Environmental Protection Acts to provided adequate levels 
sewerage servicing which has driven the need for this report and previous studies. It has 
provided a basis for which the areas study have been verified as feasible and justifiable from 
the perspective of AlburyCity, being the sponsor of this study. 
 
The review of Local Government Legislation has resulted in and understating that any 
conclusions that may be drawn from this study that the ACC wishes to implement will be 
lawful under the LG Act as the ACC are the owner of the sewerage reticulation system within 
the entirety of their LGA. 
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3. Infrastructure Review  
3.1 Introduction  
This section of the study aims present an overview for the sewer system infrastructure of the 
Corry’s Road Sewer System that will be reviewed and analysed in this study. In this section 
the Corry’s Road Sewer System Infrastructure will be broken down into the following areas 
and then each area will be briefly outlined and discussed: 
- Upstream sewer systems and their connection points to the Corry’s Road Sewer 
System   
- Sewer Pump Stations located within the scope of this study  
- Sewer Pressure Main Systems  
- Sewer Gravity Main Systems 
 
3.2 Background  
All information obtained in this section has been obtained either through use of the 
AlburyCity GIS system or from site visitations. The existing sewerage reticulation system 
included in Corry’s Road System under investigation of this study is highlighted in Figure 3.1.   
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Figure 3.1 - Albury Sewer Layout Schematic - Source: (Albury City Council GIS Department) 
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Figure 3.1 has been broken down the existing sewer reticulation system into individual 
sections of sewer reticulation systems that have been listed below (in order of upstream to 
downstream): 
- An upstream Sewer Pump Station (SPS) known as Lindisfarne SPS (SPS59)  
- 1255 m of 375 mm diameter Ductile Iron Concrete Lined (DICL) Pressure Sewer Main 
(SRM) discharging from SPS59 to Manhole (MH): T1243A  
- 479 m of 375 mm diameter Polyvinyl Chloride (PVC) gravity main from MH: T1243A to 
MH: T1232  
- 20 m of 375 mm diameter DICL gravity main from MH: T1232 to MH: S24         
- 270 m of 450 mm diameter DICL gravity main from MH: S24 to MH: 20/01         
-  1500 m of 600 mm diameter DICL gravity main from MH: 20/01 to MH: 4/01         
-  SPS located at Ceres Drive   
- 3480 m of 375 mm diameter DICL SRM discharging from SPS04 to MH: SPS37  
- 44 m of 300 mm diameter PVC gravity main from MH: T1232 to MH: T34          
- 141 m of 300 mm diameter ACP gravity main from MH: T34 to MH: T33            
- 1158 m of 450 mm diameter ACP gravity main from MH: T33 to MH: T25          
- 2730 m of 600 mm diameter ACP gravity main from MH: T25 to MH: T5A            
- 85 m of 750 mm diameter DICL gravity main from MH: T5A to SPS37                  
 
The detailed design engineering plans for these sections of the existing Corry’s Road sewer 
system have been attached as Appendix E. 
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3.3 Upstream Sewer System Connections 
There are a number of connections from upstream sewer catchments that feed into the 
Corry’s Road sewer system are shown in Figure 3.2. These incoming flows will be treated 
only as additional sources of flow at the relevant connection manholes such as at MH: T31, 
T32, T33, T34, L2510, T25 & T5A. 
 
3.4 Sewer Pump Stations 
One of the major sources of flow that the will be transported through the sewer system in 
this project will come from the upstream SPS named Lindisfarne SPS (SPS59). The pump 
curve for the pumps installed at SPS59 (NP3231/705) have been attached as Appendix F 
 
The Ceres Drive SPS (SPS04) is the only other SPS that is included in this study. SPS04 has 
been recently built and commissioned in late 2015 and is almost an exact copy of SPS59 with 
exception to the connecting pipework and pump sizing. The pump curve for the pumps 
installed at SPS04 (NP3231/705) have been attached as Appendix G. There are a number of 
smaller SPS’s located within the Corry’s Road system, for the purpose of this study these SPS 
have been treated as constant gravity inflows. 
 
3.5 Pressure Sewer Mains 
There are two SRMs within this project sewerage system. The first SRM is from SPS59 which 
is a 375 mm diameter DICL main that discharges into a gravity sewer main system at 
Manhole T1243A at an invert height of 205.216m AHD. The second SRM starts from SPS04 
and is also a 375 mm diameter DICL main that discharges at the end of the system under 
investigation in this report. 
 
3.6 Sewer Gravity Mains 
There is approximately 6,500 m of sewer gravity mains under investigation in the sewer 
system surrounding Corry’s Road, varying in both size and material. Some sections of these 
sewer gravity mains have been laid at grades that are relatively flat, averaging a slope of 
0.0013 m/m. This has restricted the effectiveness of the system to cope with future flow 
demands by only allowing maximum flows in the order of 200 L/s. 
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3.7 Conclusion  
The infrastructure review completed in this section has outlined the intricate nature of the 
Corry’s Road Sewer System and has explained current operation of the Sewer Pump Stations 
that are within the scope of this study. This section has also highlighted the difficultly faced 
in analysing the Corry’s Road Sewer System due to the number of upstream sewer systems 
connections that are spread throughout the system.   
 
Once this infrastructure review has been completed and an understanding of the Corry’s 
Road Sewer System has been achieved, a more defined methodology may be developed 
with the aim of resulting in a completed functional design for the current and future Corry’s 
Road Sewer System.         
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  28 
4. Methodology 
4.1 Introduction  
In this section, the research methodology is discussed to provide an outline of the processes 
used in order to conduct this research study. 
 
4.2 Assumptions  
In order to complete this study the following assumptions have been made: 
-  Sewer loads from all upstream sewer systems will either be entering the Corry’s 
Road system via the SPSs outlined in Section 3.4 or the manholes outlined in Section 
3.3. 
- All sewerage flow and Sewer Pump Station (SPS) hours run data provided by 
AlburyCity is correct and true for current flow conditions.  
- The City Wide Sewerage Strategy Model (GHD Pty Ltd, 2015) current and predicted 
flow conditions will be briefly analysed against current measure flows and WSA 
Predicted flows.   
- The City Wide Sewerage Strategy Model (GHD Pty Ltd, 2015) has assumed a 
Manning’s Coefficient value (n) of 0.013m for all sewer pipelines for simplicity. 
- Development of steady state peak design flows is adequate for the conceptual 
evaluation process.  
- For the purpose of capacity checks the SPS discharge rates will remain unchanged 
unless the peak flows generated by the future population exceed the SPS capacity. 
- All future development flows will be allocated to the Major SPS. 
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4.3 Programme  
A Project Management Plan (PMP) has been completed to ensure that all timeframes are 
adhered too throughout the project. The PMP consists of the five main phases of the 
project, which are as follows: 
- Start Up Phase  
- Literature Review Phase 
- Functional Design: Concept Phase 
- Functional Design: Report Drafting Phase 
 
4.3.1 Start Up Phase  
This phase involves the researching of previously Functional Design Reports and examining 
areas for Literature Review. The purpose of sourcing previously complete Functional Design 
Reports is to begin the process of developing an outline for this project’s scope and to begin 
the thought processes that are involved in functional design of civil infrastructure. Some the 
FDRs found include: 
- York Region: Southeast Collector Trunk Sewer Environmental Assessment: FDR 
[Appendix J] 
- Lakeshore Road Sanitary Sewer: Pre Design Report                            
[Appendix K] 
 
The FDRs above have been sourced for the purpose of providing an outline of what areas will 
require further research in the following literature review phase. 
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4.3.2 Literature Review Phase 
This phase includes all literature research that is to be done for the project and the Project 
Preliminary Report. The literature review has been divided into the following categories: 
- Previously completed Reports and Strategies for the ACC  
- Australian and Global Standards  
- Product and Industry Publications 
- Technical Detailed Design Aspects 
- Local Government Legislation  
- Environmental Protection Legislation  
 
At this stage of the project the Project Preliminary Report outlining the progress through the 
project thus far is also to be finalised and submitted for approval of the project to continue 
onto the FDR Investigation Phase. 
 
4.3.3 Functional Design: Concept Phase  
This phase investigates the project scope, basis of design, site conditions, stakeholders and 
initial design. During this phase a Concept Design Report will be completed with 
recommendations on how to continue to progress the project to a point where the 
Functional Design Report can be completed.  
 
During this phase a site investigation will be conducted with the objective of validating 
points of significant interest, these include: 
- Manhole geographical locations and invert measurements (i.e. pipeline grades) 
- Sewer pipeline diameters provided by the ACC Geographic Information System. 
- Natural Surface levels 
- Other existing infrastructure locations (i.e. Water, Drainage, Electricity, Telstra, Gas)  
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Stakeholders will be identified during this phase of the project, these may include: 
- The Albury City Council 
- Residences connected to the existing sewer mains  
- The Department of Primary Industries (Regarding Crown Lands)  
-  Local Industries (Equestrian Centre)  
 
Once a sewer functional design methodology has been decided upon, consultation with 
these stakeholders and any others identified during this process shall be conducted by 
AlburyCity to ensure that their cooperation and endorsement of the proposed servicing 
methodology is attained. 
 
An overall sewer servicing method that will satisfy the objectives outlined in Section 1.3 will 
be decided upon once all of these investigations have been completed. Through preliminary 
investigations and subject to further investigation this servicing methodology could be: 
- Pressurising an existing sewer gravity main by sealing manhole covers and diverting 
existing resident connection to an alternative sewer main.  
- Construction of a completely new secondary gravity main to cater for future 
development.  
- Construction of additional pre-packaged pump stations at property connections to 
allow for connection to a pressurised main.   
- Redirection of inflowing sewer systems to separate sewer system catchments  
 
Once these differing approaches have been evaluated against the design criteria reviewed in 
the literature review the horizontal alignments of any new infrastructure will be investigated 
and any conflict areas will be identified. This will be followed by an investigation into the 
potential vertical alignments, which will include grade, size and therefore pipeline capacity 
calculations of any new sewer infrastructure. Once all conflict points of the chosen 
alignments have been identified and resolved the Functional Design Report - Drafting Phase 
may begin.   
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4.3.4 Functional Design: Report Drafting Phase  
The Functional Design Report (FDR) Drafting Phase is where the FDR will begin to be filled 
with specific details related to this project and will continue to expand on recommendations 
made from the Concept Design during the FDR Investigation Phase. 
  
Within the FDR an overall concept design section will discuss the thought processes that 
have been conducted to reach the recommended servicing method, as well as discussing the 
alternative methodologies and why they have not been utilised.  
 
Specific details regarding the augmentation of the sewer system surrounding the Corry’s 
Road area (i.e. gravity, rising and pump stations) will be discussed at length, this will include: 
- Specific augmentations to pipelines or pump station operations  
- Major SPS catchment boundary alterations.  
- Discussions on the timing of infrastructure augmentations 
- Property connection treatments 
- New infrastructure required (Pipelines and Pump Stations)  
At the completion of this Phase a Partial Draft Dissertation will be ready for assessment and 
will be submitted to USQ for review.  
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4.4 Resources 
Below is list of the resources that will be required and have been acquired for the 
completion of this project: 
- AlburyCity Sponsorship. The time required to complete this project will require the 
cooperation of the ACC. 
- Geographic Information on the AlburyCity sewerage system and any other 
infrastructure in the Corry’s Road area.  
- Affected property ownership details (available from ACC)  
- Survey equipment (including GPS and Theodolite) 
- City Wide Sewerage Strategy Model Excel Database  
- A Computer with AutoCAD CIVIL 3D Design software 
 
4.5 Risk  
A risk register has been created as shown in Appendix B. The risk register assigns a risk 
number to an identified risk to be referenced later in the Risk Management Plan (RMP) and 
gives a risk event description. 
 
A Risk Management Plan (Appendix B) has been created using AlburyCity Risk Management 
Templates to indentify the initial risks provided in the risk register, associated with this 
project and treat them based on their likelihood of occurring and the consequences if they 
do occur.  
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5. Functional Design: Concept Phase 
This section investigates the following areas that will be required to complete a Concept 
Design of the Corry’s Road Sewer System: 
- Brief review of background information (including site conditions) and project scope 
- Stakeholder identification and classification  
- Determination of driving factors of key stakeholder (Albury City Council) 
- Design criteria for hydraulic capacity calculations and design flow projections 
- Design criteria for any new sewer infrastructure 
- Hydraulic sewer model calibration  
 
The above investigations will then be summarised into a Concept Design Report in Section 5 
and Section 6. The Concept Design Report may then easily be separable from the remaining 
sections of this dissertation in order for the Concept Design Report to be presented to the 
Albury City Council for formal adoption at the completion of this study.   
 
The Concept Design Report will also provide a forum for this project to present different 
Concept Design Options that can be assessed for this project. The main goal of the Concept 
Design Report will be to evaluate these different Concept Design Options (as shown in 
Section 6) to provide recommendations and reasoning on which Design Option is most 
suitable to progress towards a Functional Design. 
  
  
 
 
 
Functional Design Report: Corry’s Road Sewerage Augmentation 
Joshua McLinden  36 
5.1 Project Background Information Review  
5.1.1 Background  
The sewerage system that connects Thurgoona Corry’s Road sewerage system to the Albury 
sewerage system is made up of two large Sewer Pump Stations (SPS) and their associated 
sewerage pressure mains (SRM) and gravity trunk mains. There are a number of smaller 
SPS’s located within the Corry’s Road system, for the purpose of this study these SPS have 
been treated as constant gravity inflows. 
 
The Lindisfarne SPS (SPS 9) is located at the upstream end of the Corry’s Road sewerage 
system and currently transfers approximately 8.5% of Albury’s total sewerage flows with 
predictions of this number reaching 27.7% by 2045. (GHD Sewerage Model, 2015) 
 
The Ceres Drive SPS (SPS04) is located in the centre of large industrial development to the 
North West of the Albury CBD. SPS04 is currently directly connected to the pressure main of 
SPS59 therefore the current and predicted transfer rates are similar to SPS59.  
 
5.1.2 Site Visit  
A site visit was undertaken in May  0 6. General observations from the visit of the Corry’s 
Road sewerage system site were: 
- The number of interconnections from smaller sewer catchments and small SPS into 
the Corry’s Road sewerage system. 
- The topographical layout of the sewerage system and potential to further utilise the 
topographical characteristics of the system to increase its performance.  
- The location of existing essential infrastructure such as gas transmission mains, 
overhead electricity and corridor roadways were observed.  
- The use of the nature strip of Corry’s road by a local equestrian centre for horse 
riding as a potential safety risk during any construction works.  
- The current and future reconstruction works on Racecourse Road may provide an 
opportunity to install any new infrastructure required while the road is closed. 
- There are a number of smaller street trees that may be affected during this project.  
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5.1.3 Feature Survey  
A feature survey of the existing sewerage system was undertaken in June 2016. The purpose 
of the feature survey was to validate background infrastructure spatial information that has 
been sourced from historical drawings outlined in Section 3.2 and AlburyCity Geographic 
Information System (GIS).  
 
The spatial data collected during this feature survey has successfully validated previously 
source information and has been presented in Appendix Q 
5.1.4 Other background Information Sources 
As part of the review of background information, preliminary investigations regarding the 
likely project approval requirements such as, flora and fauna, land tenure, crown lands 
approval and essential service infrastructure. A summary of the findings from these 
preliminary investigations is provided below: 
- Flora and Fauna  
Significant sections of the Corry’s Road area have been designated as Significant 
Environmental Areas. Under the AlburyCity Local Environmental Plan 2010 (LEP) 
these areas have been zoned E3: Environmental Management. 
Alburycity has developed standard operating procedures and checklists for works in 
these areas, any project design and implementation will need to consider and comply 
with these procedures.  
No detailed ecological assessments covering the impact of works for where this 
project would be located have been undertaken. 
- Land Tenure 
A preliminary review of land tenure for the Corry’s Road sewerage system has been 
undertaken. A detailed review and individual parcel description is to be undertaken 
during the functional design stage.  
The vast majority of the existing Corry’s Road sewerage system is located in land 
owned and/or managed by AlburyCity (Corry’s Road reserve, easements, Dowling 
Court reserve) 
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- Essential Service Infrastructure (Dial Before You Dig Service Enquiry) 
A dial before you dig (DBYD) was submitted on 13 July 2016 that covers the entire 
area of the Corry’s Road sewerage system that is under this investigation [Appendix 
O].   
Results were received from the following service authorities: 
 Telstra (Communications)   
 APA Group (Gas)      
 Essential Energy (Electricity)   
 Transgrid (Electricity)    
 The results from the service locations will be used to inform the functional design of 
Corry’s Road sewerage system and confirm the alignments of any new infrastructure 
to avoid conflicts with existing service where possible.  
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5.2 Stakeholder Identification and Classification 
The progression of the concept design of the Corry’s Road sewerage system will require the 
identification of stakeholders and the determination of their level of interest and power over 
the project.  During this process the stakeholder’s expectations, importance, influence and 
communication requirements shall also be considered and stakeholders will be classified 
into one of four categories using the Power/level of interest Chart shown in Figure 5.1. 
 
 
 
 
 
 
 
 
 
 
 
 
The following stakeholders have been identified and have been classified using the 
Power/Interest chart shown in Figure 5.1. 
- DPI Lands       [Category C] 
- Roads and Maritime Services     [Category C] 
- Property Owners      [Category B] 
- Albury City Council – Engineering Department [Category D] 
- Albury City Council – Planning Department   [Category C] 
- APA Gas Company      [Category B] 
- Electricity Providers      [Category B] 
- Communications Providers     [Category A] 
 
Figure 5.1 - Power/Level of Interest Chart (Source: (TAFE Riverina Institute , 2015)) 
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5.3 Determination of Fixed Concept  
Prior to proceeding to the Functional Design Phase of the project it is important that the 
Concept Design be fixed.  
 
For all sewer mains this means that the alignment design option is determined and it is 
possible to construct the pipeline in the adopted location without major time delays due to 
any approval requirements or land owner consent.   
 
The Concept Design decisions for the sewer pump stations and their associated rising mains 
have a range of interactions and implications on the overall operation of the Corry’s Road 
sewer system.  
5.3.1 Identification of Driving Factors for AlburyCity  
The driving factors behind AlburyCity looking to upgrade the Cory’s Road sewerage system 
have been determined to be:  
- Increase the capacity of the Corry’s Road sewer system to allow for future 
development up until 2045 (+30 Years) 
- Increased levels of development activities in Thurgoona resulting in the City’s 
Sewerage Systems capacity requirements needing to be upgraded. 
- Sewerage System performance regarding the transportation of sewerage sediment. 
- Sewerage System operation optimisation to reduce transportation time of sewerage 
in order to avoid sewers becoming anaerobic, resulting in the build-up of hydrogen 
sulphide gas causing corrosion damage and odour control issues. 
- Efficiency of the future Sewerage System design’s operating costs, (i.e. successive 
pump stations) 
- Optimisation of Capital Works Programs to best utilise available funding to best cater 
for the rising system capacity demands.  
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5.4 Design Criteria  
5.4.1 Existing Hydraulic Conditions 
The hydraulic behaviour of flows within the existing Corry’s Road Sewerage System is 
influenced by a number of factors, including:  
- Off/on discharge surges from sewer pump stations 
- Peak Dry Weather Flows 
- Infiltration (Peak Wet Weather Flows) 
- Multiple upstream gravity system inflows 
- Attenuation within the sewer system 
 
Initial investigations focused on examining the hydraulics of the existing Corry’s Road system 
and the interaction of how these factors affect the hydraulics of the system. This analysis is 
necessary to determine the residual capacity within the Corry’s Road system and therefore 
allow the point at which any augmentation of the system will be required to be determined.  
AlburyCity does not have any operational flow monitoring equipment for the incoming 
gravity system flow, however the hours run for the SPS’s are recorded and with known flow 
rates of the SPS pumps, key information for the existing hydraulic operation of the sewer 
system can be obtained.  
Table 5.1 summarises the key observations made over a 12-month period of recorded 
pumping hours. 
Table 5.1 - Flow Monitoring Data for Existing Corry's Road Sewerage System 
* Note:  The operation the Ceres Drive SPS (SPS 04) was altered to receive flows from SPS59 on the 17/07/2016, 
therefore dramatically increasing the daily flow rates of SPS 04 
Location 
Dates Daily Flow Rates (L/s) 
Start Finish Min Avg. Peak 
Lindisfarne Sewer Pump Station 03/09/15 31/08/16 5.25 14.36 95.07 
Ceres Drive Sewer Pump Station* 05/04/16 17/07/16 0.00 0.34 1.91 
Ceres Drive Sewer Pump Station* 17/07/16 31/08/16 0.23 12.23 28.88 
Jelbart Road Sewer Pump Station 03/09/15 31/08/16 0.00 68.45 237.57 
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Figure 5.2 shows the actual hydraulic flow rates of the existing sewer system from the above 
pump-hours run analysis. The following chart figures also display the data from the above 
analysis for each sewer pump station in comparison and separated.  
 
Figure 5.3 and Figure 5.4 presents the actual daily flow data from September 2015 to August 
2016 for the Sewer Pump Stations that are contained within the Corry’s Road Sewer System 
in both kL/day and L/s per day formats. The rainfall data for the Albury area (shown in Figure 
5.3 and Figure 5.4) has been sourced from the Bureau of Meteorology who record rainfall 
using a pluviometer located at the Albury Airport, approximately 800m south of the Cory’s 
Road Sewer System.  This rainfall data has been utilised in order to determine when wet 
weather events occurred in Albury for the period between September 2015 and August 
2016. This has then allowed for spikes in the actual daily flow data to be associated with 
rainfall events as can be seen in Figure 5.3 and Figure 5.4. 
 
Once the Corry’s Road Sewer System flows were able to be determined in conjunction with 
the source rainfall data the actual Average Dry Weather Flow and the actual Peak Wet 
Weather Flows for the Corry’s Road Sewer System were able to be determined, as shown in 
Table 5.1.  
 
Figure 5.5 has split flow data from the three Sewer Pump Stations (SPS 59, SPS 04 & SPS 37) 
of the Corry’s Road Sewer System in order to present each individual SPS’s daily flows and 
Average Dry Weather Flows.    
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Figure 5.5 - Separated Actual SPS Daily Flow Data 
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5.4.2 Future Hydraulic Conditions 
From WSA 02 (2014), estimating future catchment average daily loads shall be calculated as 
the product of the estimated number of EPs that are serviced by the catchment. To 
complete these calculations the following criteria are assumed: 
- Average Dry Weather Flow (ADWF) = 180 L/d/EP (or 0.0021 L/s/EP) 
- Peaking Factor (R) = 0.0  log A   - 0. 9 log A      .  log A   -  .66 log A     .   
- Peak Dry Weather Flow (PDWF) = ADWF x R 
- Design Flow (PWWF) = PDWF + GWI + RDI 
- Groundwater Infiltration (GWI) = 0.025 x A x Pwet 
 Where: 
   
 
  P  
 
- Rainwater Dependent inflow and infiltration (RDI) = 0.028 x AEFF  x C x I  
 Where: 
 
 
 
 
 
 
 
 
 
A = Gross plan area of the development catchment (ha) 
Pwet = The proportion of the planned pipe network estimated 
to have groundwater table levels in excess of pipe 
inverts. (Assume 70%, from known watertable depths) 
AEFF = The effective area capable of contributing rainfall 
dependent infiltration. For residential developments: 
AEFF = A x (Density/150)
0.5, for Density < 150 EP/Ha 
AEFF = A                                 , for Density > 150 EP/Ha 
C = Inflow and Infiltration leakage severity coefficient. It 
defines the contribution of rainfall run-off to sewer 
flows.  
A value of C = 1.2 has been adopted based on the 
known soil classes of Thurgoona and the know network 
defects in the larger Albury catchment.    
I = A function of rainfall intensity at the developments 
geographic location, catchment area size and required 
sewer system containment standard.   
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- Function of Rainfall Intensity (I) =  I ,    Factorsize   FactorContainment 
  Where: 
 
 
 
 
 
 
 
5.4.3 Sewer Specifications: Gravity Sewer Mains   
The Albury City Council Engineering Guidelines for Subdivisions and Development Standards 
– Part 5 Sewerage Reticulation (2009) and the WSA 02: Gravity Sewerage Code specifies the 
following criteria for the design of gravity sewer mains: 
- Minimum Pipe Diameter 
For maintenance purposes the minimum sizes of property connection and 
reticulation sewers shall not be less than those shown in Table 5.2 below: 
Sewer 
Minimum Size 
DN (mm) 
Property connection sewers servicing single occupancy residential 
lots 
100 
Reticulation sewers servicing residential lots 
Property Connection sewer servicing commercial and industrial 
lots ≤  00 m2 
150 
Reticulation sewer servicing commercial and industrial lots and 
other lots  
where large flows may be expected  
225 
Table 5.2 - Minimum Pipe Sizes for Reticulation and Property Connection Sewers 
 I ,  = The 1 hour duration rainfall intensity at the location, for 
an average recurrence interval of 2 years. 
From Appendix L the value of  I ,  = 20.5 mm/h 
Factorsize = A factor that accounts of inflow infiltration flow 
concentration times are faster for smaller catchments. 
Factorsize     0 A  
0.    
FactorContainment = A factor that relates local environmental aspects and 
regulation on wet weather sewerage containment 
(overflow frequency).  
Assume FactorContainment = 1 
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- Maximum Flow Depths 
At PDWF the depth of flow shall not be more than 60% of the pipe internal diameter.  
- Minimum Fluid Velocity 
As covered in the literature review for this Report in Section 2.6.1: ‘To prevent the 
build-up of sediment in sewer systems minimum gradients are used in the design of 
new sewer gravity mains in order to achieve a self-cleansing flow velocity for the 
wetted cross section average velocity of 0.7m/s at PDWF + GWI(WSAA, 2014).’   
- Minimum Pipe Grade 
As covered in the literature review for this Report in Section 2.6.1: ‘WSA02 (2002) 
states that regardless of the results of the Colebrook-White calculation above, the 
sewer pipeline gradients must not be less than the following specified levels in Table 
2.1 (assuming a k value of 1.5 mm).’  
- Minimum Cover  
Minimum covers over sewer mains are specified to ensure that any excessive loading 
that could potentially compromise the ability of the sewer main to maintain its own 
structural integrity is transferred to the soil surrounding the main.  
Location  
Min cover to top of sewer 
(mm) 
Public and private lots not subject to vehicular 
loading  
600 (new Developments) 
450 (Existing Developments)  
Private lots zoned residential subject to vehicular 
loading    
750 
Footways, nature strips, industrial and commercial 
lots, sealed road pavements other than major roads 
subject to vehicular loading 
900 
Unsealed road carriageways  1200 
Major road carriageways  1200 
Future road, rail and tram pavements  1200 
Table 5.3 - Minimum Cover over Sewers 
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- Existing Service Clearances 
For normal trenching and trenchless technology installations, clearances from other 
service utility assets shall not be less than the minimum vertical and horizontal 
clearances shown in Table 5.4. 
Utility 
(Existing Service) 
Minimum Horizontal Clearance (mm) 
Minimum 
Vertical(1) 
Clearance (mm) 
New Sewer Size 
DN ≤ 300 DN > 300 
Sewers ≤ DN  00 300 600 150(2)/300 
Sewers > DN 300 600 600 300 
Gas Mains 300(3) 600 150(2)/300 
Telecommunication 
conduits and cables  
300(3) 600 150(2)/300 
Electricity conduits 
and cables  
500 1000 225(2)/300 
Stormwater Drains 300(3) 600 150(2) and (5)/300(5) 
Water Mains 1000(6)/600 1000(6)/600 500(5) 
Kerbs 150(7) 600(7) N/A 
Table 5.4 - Clearances between Sewers and Other Underground Services 
Notes:   
1 Vertical clearances apply when sewers cross one another, except in the case of water mains when a 
vertical separation shall always be maintained, even when the sewer and water main are parallel. The 
sewer should always be located below the water main to minimise the possibility of backflow 
contamination in the event of a main break. 
2 A minimum vertical clearance of 300 mm applies if the size of either the existing service or proposed sewer 
is >DN 300. 
3 Clearances can be further reduce to 150 mm  for distances up to 2 m when passing installations such as 
poles, pits and small structures, providing the structure is not disestablished in the process.  
4 A sewer to be constructed under an existing or proposed stormwater pipe or channel ≥DN 375 may be 
concrete encased. Concreted encased sewers crossing under brick barrel drains or unlined open drain or 
channel. The concrete encased shall extend at least 1 m each side of the stormwater pipe or channel. 
Clearances between the sewer and other services shall be measured from the outer surface of the 
concrete encasement.  
5 Sewers should always cross under water mains and stormwater drains. If this requirement cannot be met, 
consult with Albury City Council in respect of alternatives such as adjusting the water main or stormwater 
drain. Where a sewer crosses a water main at or close to 90
o 
, the vertical clearance may be reduced 
subject to the AlburyCity Council requirements.  
6 When the sewer is at a minimum vertical clearance below the water main (500 mm) maintain a minimum 
horizontal clearance of 1000 mm. This minimum horizontal clearance can be progressively reduced to 600 
mm as the vertical clearance increases to 750 mm. 
7 Clearance from kerbs shall be measured from the nearest point of the kerb. 
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- Manholes 
The Sewer System shall include Manholes (MH) at the following Locations: 
 Changes in sewer size 
 Changes of sewer direction 
 Changes in sewer grade 
 Changes of sewer invert 
 Discharges of Pressure main into Gravity sewer 
 The maximum spacing between manholes is 80m.   
- Estimation of Equivalent Population (EP) (WSA 02: Appendix B) 
For Residential loadings on a future development the following guidelines will be 
used to determine the number of EPs: 
 
The Contribution to EP should be taken as 3.5 per single occupancy lot i.e. a single 
residence or dwelling. If the number of single residences or dwellings is not known:  
 Assume that  0% of the gross are designated “single occupancy lots” will 
contain single dwellings i.e. 30% allowance for parks, roads etc; and 
 Estimate the average area, in square meters, of a single occupancy lot 
The number of single occupancy lots can then be calculated from: 
Number of single Occupancy Lots   
0.    Gross hectares    0 000
Average area in m of a single occupancy lot
    [Equation 5.1] 
The single occupancy lot contribution to EP will be 3.5 x Number of lots.  
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5.4.4 Sewer Specifications: Pressure Sewer Mains   
The Albury City Council Engineering Guidelines for Subdivisions and Development Standards 
– Part 5 Sewerage Reticulation (2009) and the WSA 04: Sewerage Pumping Code specifies 
the following criteria for the design of sewer pump stations and sewer pressure mains: 
- Minimum  Flow Velocity 
The minimum allowable velocity in a pressure main shall be 1.5 m/s.  
- Maximum  Flow Velocity 
The default maximum allowable velocity (Vmax) in a pressure main shall be 3.5 m/s.  
- Detention time 
The detention time of sewerage in the SPS wet-well and pressure sewer main is 
determined by: 
  T   
0.  
Smax
   
 D 
  d
LPM                      [Equation 5.2] 
   Where: 
T = Detention time (H) 
Smax = Maximum allowable starts per hour (4-5)  
D = Internal diameter of the pressure main (mm) 
Qd = The design dry weather inflow(PDWF) to the wet-well (m
3
/s) 
Lpm = Length of the pressure main (m)  
Where detention time is greater than 2 measures to mitigate septicity shall be taken. 
- Minimum Internal Diameter of Pressure Mains  
The minimum internal diameter (Dmin) of any pressure main is determined by: 
  Dmin    pmin   max  
0. 
                      [Equation 5.3] 
   Where: 
Qpmin = Absolute minimum pumping rate (m
3
/s) 
Vmax = Maximum allowable flow velocity in a pressure main (m/s)  
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- Maximum Internal Diameter of Pressure Mains  
The maximum internal diameter (Dmax) of any pressure main is determined by: 
  Dmax      d   T LPM  
0.                       [Equation 5.4] 
-  Minimum Pumping Rate  
The pumping rate shall not be less than the design wet weather flow (PWWF) and not 
less than required for slime stripping of sewer mains:  
   p-min w   w                                               [Equation 5.5] 
& 
 p-min S        D  000  
 .                                            [Equation 5.6] 
Where: 
Qp-min/w = Minimum pumping rate determined by the PWWF 
Qp-min/S = Minimum pumping rate determined by the slime strip constant 
- Maximum Pumping Rate  
The maximum pumping rate (Qp-max) is determined by: 
   p-max    max   A                                             [Equation 5.7]                
Where: 
A = The internal area of the pressure main 
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5.5 Hydraulic Sewer Modelling  
An Excel-based hydraulic model has been developed by GHD during the preparation of the 
Albury City Wide Sewerage Strategy in 2015. This model could be used in the hydraulic 
analysis of the Corry’s Road Sewerage system to: 
- Identify existing capacity issues 
- Determine the flow conditions that would require additional trunk main capacities  
- Optimize the proposed trunk sewer sizes and operational configuration 
The Albury City Council has provided the GHD Sewer Model [Appendix B]. The rationale 
behind the creation of this Sewer Model has been briefly explained below: 
- Average Dry Weather Flow (ADWF) 
The ADWF figures where determined by GHD through the separation of the entire 
existing sewer system in 141 sub catchments (Figure 5.6). To represent the future 
residential development areas a further 97 sub-catchments were added to with the 
assistance of the AlburyCity Planning Department. Sewerage flows for each 
attachment were determined by applying a sewer discharge factor of 60% for 
residential and 95% for non-residential to the historical waster consumption data for 
each property in the sub-catchment provided by Albury City.   
 
Figure 5.6 - GHD Sewer Model Catchment Map - Source: (GHD Pty Ltd, 2015) 
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- Peak Dry Weather Flow (PDWF) 
In order to determine the Peak Dry Weather Flow (PDWF), the Equivalent Tenements 
(ET) for the existing sub-catchments were sourced from AlburyCity by GHD and future 
ETs were based on forecasted dwelling projections with the assumption that 1 future 
dwelling = 1 ET. The PDWF was calculated in the GHD sewer model using the 
following equations: 
PDWF  L s    R   ADWF   GWI                                       [Equation 5.8] 
Where: 
GWI (Ground Water Infiltration) is considered negligible, as there are 
only a small number of locations within the Albury Sewer System 
constructed below the groundwater table.  
Peaking Factor (R) is calculated as a function of the number of ETs 
within the catchments while also taking into account the entire 
upstream catchments using the following formulas: 
Where ET > 30; R    .     
 6
ET 0. 
             [Equation 5.9] 
& 
Where ET < 30; R    .     
  
ET  . 
   
9 0
ET  . 
   
 9
ET  . 
        [Equation 5.10] 
- Peak Wet Weather Flow (PWWF) 
The GHD Model utilises a Storm Allowance (SA) to calculate the Peak Wet Weather 
Flow (PWWF). The SA has been taken as 0.058 L/s per ET and a factor of 0.75 was 
applied to the model to achieve a correlation between observed stormwater flows in 
the Albury Sewer System. The PWWF is therefore determined by the following 
equation:  
 
  PWWF(L s)   PDWF  SA                   [Equation 5.11] 
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5.5.1 Existing Population Considerations 
The SPS hours run data recorded in Section 5.4.1 has been used to determine the existing 
unit loads with the assumption that the peak daily flow rate events from the observed data 
coincide with PWWF flows of the Model. The following Table 5.5 compares the resulting 
ADWF and PWWF of the GHD Model against these observed results (as shown above in 
Table 5.1). 
Table 5.5 – GHD Model Calibration Check for Existing Conditions 
Notes:  
1 The GHD Sewer Model registers the Ceres Drive SPS (SPS 04) catchment as it has been since 17/07/2016. 
2 The PWWF for the Ceres Drive SPS occurred on the 2 August 2016, Therefore the correction factor for 
Ceres Drive SPS is N/A as the PWWF for Lindisfarne SPS occurred on the 11 May 2016 which is prior to 
SPS04 being connected downstream of SPS59.  
The correction factors shown in Table 5.5 indicate that the GHD Sewer Model 
underestimates the ADWF whilst also overestimating the PWWF (This may be due to Albury 
not experiencing a PWWF event over the 12-month observation period).  
 
 
 
Location 
ADWF (L/s) PWWF (L/s) 
Model  Actual  
Correction 
Factor  
Model  Actual  
Correction 
Factor 
Lindisfarne SPS59 11.40 14.36 1.26 124.7 95.07 0.76 
Ceres Drive SPS04[1] 12.03 12.23 1.02 132.5 28.88[2] N/A[2] 
Jelbart Road SPS37 40.77 68.45 1.68 437.4 237.57 0.54 
For the purpose of the Conceptual Design these correction factors are accepted and the 
existing population flow demands used in this study have been adopted from the GHD 
Sewer Model.   
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5.5.2 Future Population Considerations 
The specifications outlined in Section 5.4.2 for calculating the future population sewerage 
flow demands have been applied using future land development information provided by 
AlburyCity for the areas that will be contained within the upstream catchments of the 
Corry’s Road Sewer System. The method for calculating future sewer inflows used in this 
study are based purely on the size of the future developments and does not consider water 
consumption.  The information provided by AlburyCity has been summarised below: 
- All future development in Thurgoona is assumed to be single occupancy residential 
- The average single occupancy lot is 500 m2 
- 0 – 15 Years (2015 - 2030) Development Areas 
The estimated area for development in 0 – 15 years is 375 Ha, with the following area 
distributions over the Corry’s Road System (under its current configuration).  
 Lindisfarne Sewer Pump Station (SPS 59)  - 287.80 Ha 
 Ceres Drive Sewer Pump Station (SPS 04)  -  21.40 Ha 
 Jelbart Road Sewer Pump Station (SPS 37)   - 65.80 Ha  
- 15 – 30 Years (2030 - 2045) Development Areas 
The estimated area for development in 15 – 30 years is 480 Ha, with the following 
area distributions over the Corry’s Road System (under its current configuration).  
 Lindisfarne Sewer Pump Station (SPS 59)  - 426.10 Ha 
 Ceres Drive Sewer Pump Station (SPS 04)  -  0 Ha 
 Jelbart Road Sewer Pump Station (SPS 37)   -  54.10 Ha  
- 30 + Years (2045+) Development Areas 
The estimated area for development in 30 + years is 1,649 Ha, with the following area 
distributions over the Corry’s Road System (under its current configuration).  
 Lindisfarne Sewer Pump Station (SPS 59)  - 1,585.50 Ha 
 Ceres Drive Sewer Pump Station (SPS 04)  -  0 Ha  
 Jelbart Road Sewer Pump Station (SPS 37)   -  63.20 Ha  
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The specifications outlined in Section 5.4.3: Estimation of Equivalent Populations (EP) for the 
future development of the upstream catchments has been applied to these areas to result in 
the following EP distribution data: 
- 0 – 15 Years (2015 - 2030) EPs 
The estimated number of EPs for development in 0 – 15 years are as follows: 
 Lindisfarne Sewer Pump Station (SPS 59) - 14,102 EPs 
 Ceres Drive Sewer Pump Station (SPS 04)  -  1,049  EPs 
 Jelbart Road Sewer Pump Station (SPS 37)   -  3,224  EPs  
- 15 – 30 Years (2030 - 2045) EPs 
The estimated number of EPs for development in 15 – 30 years are as follows: 
 Lindisfarne Sewer Pump Station (SPS 59)  - 20,879 EPs 
 Ceres Drive Sewer Pump Station (SPS 04)  -  0 EPs 
 Jelbart Road Sewer Pump Station (SPS 37)   -  2,650.90 EPs  
- 30 + Years (2045+) EPs 
The estimated number of EPs for development in 30 + years are as follows: 
 Lindisfarne Sewer Pump Station (SPS 59)  - 77,690 EPs 
 Ceres Drive Sewer Pump Station (SPS 04)  -  0 EPs 
 Jelbart Road Sewer Pump Station (SPS 37)   -  3,097 EPs  
 
 
 
 
 
 
 
 
It is important to remember that under the existing configuration of the Corry’s Road 
sewer system that all EPs captured by the Lindisfarne SPS will be transported to the Ceres 
Drive SPS. These volumes will then be transported to the Jelbart Road SPS. 
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The following Table 5.6 summarises the results of the calculations undertaken from Section 
5.4.2 to determine the future flow demand of the development areas upstream of the 
Corry’s Road sewer system:  
0 – 15 Years (2015 - 2030) 
Location 
ADWF  
(L/s) 
PDWF  
(L/s) 
PWWF  
(L/s) 
Lindisfarne SPS59 29.61 62.69 157.14 
Ceres Drive SPS04 2.20 7.56 17.01 
Jelbart Road SPS37 6.77 18.23 43.78 
15 – 30 Years (2030 - 2045)  
Location 
ADWF  
(L/s) 
PDWF  
(L/s) 
PWWF  
(L/s) 
Lindisfarne SPS59 43.85 88.58 222.32 
Ceres Drive SPS04 0 0 0 
Jelbart Road SPS37 5.57 15.59 37.07 
30 + Years (2045 +) 
Location 
ADWF  
(L/s) 
PDWF  
(L/s) 
PWWF  
(L/s) 
Lindisfarne SPS59 163.15 296.38 725.49 
Ceres Drive SPS04 0 0 0 
Jelbart Road SPS37 6.50 17.65 42.31 
Table 5.6 - Future Flow Demand Calculation Results 
Note:   
Future flow Projections are not cumulative, for example the ADWF for Lindisfarne SPS 59 in 2045 will be:                
SPS 59 ADWF (2045) = 29.61 + 43.85 = 73.46 L/s 
The calculated future flow demands have been cumulatively added to the existing GHD 
Model flows in Table 5.7 (under current operation conditions) to determine a timeline of 
future flow conditions at each SPS Location that can then be compared to the Sewer Model 
prepared by GHD to determine if the Model is suitable for application in this study.  
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2015 – Adopted Existing Conditions 
Location 
ADWF  
(L/s) 
PDWF  
(L/s) 
PWWF  
(L/s) 
Lindisfarne SPS59 11.40 23.50 124.70 
Ceres Drive SPS04 12.03 24.60 132.50 
Jelbart Road SPS37 40.77 73.50 437.40 
2030 – Future Conditions (+15 Years) 
Location 
ADWF  
(L/s) 
PDWF  
(L/s) 
PWWF  
(L/s) 
Lindisfarne SPS59 41.01 86.19 281.84 
Ceres Drive SPS04 43.85 94.85 306.65 
Jelbart Road SPS37 79.36 161.98 655.34 
2045 – Future Conditions (+30 Years) 
Location 
ADWF  
(L/s) 
PDWF  
(L/s) 
PWWF  
(L/s) 
Lindisfarne SPS59 84.86 174.77 504.16 
Ceres Drive SPS04 87.69 183.43 528.97 
Jelbart Road SPS37 128.77 266.14 914.73 
Ultimate – Future Conditions (+45 Years) 
Location 
ADWF  
(L/s) 
PDWF  
(L/s) 
PWWF  
(L/s) 
Lindisfarne SPS59 248.01 471.14 1,229.65 
Ceres Drive SPS04 250.84 479.80 1,254.46 
Jelbart Road SPS37 298.42 580.17 1,682.53 
Table 5.7 – Future Flow Condition Estimations using WSA02 Specifications for SPS Sites 
Note:   
The GHD Model flow data has been included as the existing flow rates as these have previously been adopted for 
further use in this study. 
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2030 – Future Conditions (+15 Years) 
 
Location 
ADWF  
(L/s) 
 PDWF  
(L/s) 
 PWWF  
(L/s) 
Model  Est.  CF  Model  Est. CF  Model  Est. CF 
Lindisfarne  
SPS59 
17.34 41.01 2.4 
 
33.40 86.19 2.6 
 
222.22 281.84 1.3 
Ceres 
Drive  
SPS04 
18.41 43.85 2.4 
 
35.20 94.85 2.7 
 
237.20 306.65 1.3 
Jelbart 
Road  
SPS37 
48.71 79.36 1.6 
 
85.60 161.98 1.9 
 
566.70 655.34 1.2 
2045 – Future Conditions (+30 Years) 
 
Location 
ADWF  
(L/s) 
 PDWF  
(L/s) 
 PWWF  
(L/s) 
Model  Est. CF  Model  Est. CF  Model  Est. CF 
Lindisfarne  
SPS59 
29.12 84.86 2.9 
 
52.50 174.77 3.3 
 
415.00 504.16 1.2 
Ceres 
Drive  
SPS04 
30.19 87.69 2.9 
 
54.30 183.43 3.4 
 
430.00 528.97 1.2 
Jelbart 
Road  
SPS37 
63.07 128.77 2.0 
 
107.50 266.14 2.5 
 
800.40 914.73 1.1 
Ultimate – Future Conditions (+45 Years) 
 
Location 
ADWF  
(L/s) 
 PDWF  
(L/s) 
 PWWF  
(L/s) 
Model  Est. CF  Model  Est. CF  Model  Est. CF 
Lindisfarne 
 SPS59 
75.34 248.01 3.3 
 
124.50 471.14 3.8 
 
1,168.60 1,229.65 1.1 
Ceres 
Drive  
SPS04 
76.41 250.84 3.3 
 
126.20 479.80 3.8 
 
1,183.40 1,254.46 1.1 
Jelbart 
Road 
 SPS37 
111.89 298.42 2.7 
 
181.10 580.17 3.2 
 
1,593.80 1,682.53 1.1 
Table 5.8 - GHD Model Calibration Check for Future Conditions 
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The correction factors identified in Table 5.8 between estimated future flow conditions and 
the GHD Sewer Model indicate the Sewer Model greatly underestimates the future ADWF 
and PDWF conditions of the Corry’s Road sewer system. However the PWWF of the GHD 
Model and the flow estimates are remarkably similar. The deviancies for ADWF and PDWF 
may require further investigation; however this is outside of the scope of this study. 
 
5.5.3 Assumptions 
The following assumptions govern the hydraulic analyses conducted for the purpose of this 
conceptual design, in addition to assumptions already outlined. 
- Steady-state peak flows (PWWF) are sufficient for the conceptual design evaluation 
process as the outcome is to provide the sewer system with the capacity to cater for 
these flows. 
- No validation of the smaller SPS’s (SPS13, SPS20, SPS38, SPS40, SPS41, SPS42, SPS43, 
SPS45, SPS46, SPS49, and SPS68) actual flow data is required for the conceptual 
design evaluation. 
- The GHD Sewer Model contains allocated flow rates at selected manholes, it is 
assumed that these loads are correct for any gravity fed flows incoming to the Corry’s 
Road sewer system.   
- Flow loads from all catchments upstream of the scope of this study can be allocated 
into the Corry’s Road System at the following manhole locations: 
 MH: T260 
 MH: T25 
 MH: L2510 
- SPS discharge rates will remain unchanged unless the peak flows generated by the 
future population flow demand within each SPS catchment exceeds the discharge 
rate of the SPS. 
 
As the PWWF (or the Design Flows) are the driving factor in the sizing of sewer mains for 
future conditions. For the purpose of the Conceptual Design these corrections are accepted 
and the future population flow demands used in this study have been adopted from the 
GHD Sewer Model.   
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5.5.4 Analysis – Existing Conditions  
The Conceptual Design evaluation includes an analysis of existing hydraulic conditions 
throughout the Corry’s Road sewer system. The purpose of the analysis is to determine: 
- Existing PWWF for the Corry’s Road sewer system  
- Capacity of existing sewer mains 
- The PWWF that require either augmentation or construction of additional 
infrastructure in order to achieve the required system capacity.  
The following Figure 5.7 displays the current PWWF rates for the existing Corry’s Road 
sewerage system. All flows from upstream catchments and SPS within the system have been 
identified and PWWF flows displayed. Figure 5.7 also displays the boundaries of the 
catchments that gravity feed the individual SPSs located in the Corry’s Road sewer system. 
 
Figure 5.8 identifies all the sewer mains and highlights their capacities based on calculations 
from the Sewer Model.  
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5.5.5 Analysis – Future Conditions  
This section of the Conceptual Design analysed the impacts of any addition flow demands on 
the Corry’s Road sewer system due to any future development in any catchments up-stream 
of the system. The purpose of the analysis was to determine: 
- Future PWWF of the Corry’s Road sewer system for the year 2045 
- The PWWF that require either augmentation or construction of additional 
infrastructure in order to achieve the required system capacity.  
- Proposed additional infrastructure sizing.  
The resulting PWWFs for 2045 (+30 years) at the key locations within the Corry’s Road sewer 
system have been represented in the following Figure 5.9.    
 
Based on the Sewer Model PWWFs shown in Figure 5.9 the following Table 5.9 summarises 
the sewer mains that are below or close to the capacity required to convey the additional 
future design flows through the Corry’s Road sewer system.     
Sewer Main Section 
Sewer Main 
Capacity (L/s) 
2045 PWWFs 
(L/s) 
600 mm Asbestos Cement Sewer Gravity Main   
From MH: L2510 to MH: T5A  
175.40 292.80 
600 mm Ductile Iron Sewer Gravity Main 
From MH: T1718 to  MH: T1716  
370.20 415.02 
600 mm Ductile Iron Sewer Gravity Main 
From MH: T1722 to  MH: T1719 
370.40 415.02 
450 mm Ductile Iron Sewer Gravity Main 
From MH: T1724 to  MH: T1723 
366.00 415.02 
375 mm Ductile Iron Sewer Pumping Main 
From SPS 04 to SPS 37 
386.00[1] 430.00 
375 mm Ductile Iron Sewer Pumping Main 
From SPS 59 to MH: T1232 
386.00[1] 415.00 
450 mm Asbestos Cement Sewer Gravity Main 
From MH: T31 to MH: T25 
133.00 125.80 
Table 5.9- Future PWWFs and Potential Main Sizing 
Note:  1 – Pressure Sewer Main capacities have been calculated with a maximum velocity of 3.5m/s, as per Section 5.4.4 
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Based on the Sewer Model PWWFs shown in Figure 5.9 the following Table 5.10 summarises 
the sewer pump stations that are below or close to the capacity required to convey the 
additional future design flows through the Corry’s Road sewer system.     
Sewer Pump Station Site 
SPS Capacity 
(L/s) 
2045 PWWFs 
(L/s) 
Lindisfarne Sewer Pump Station (SPS 59) 119.00 415.00 
Ceres Drive Sewer Pump Station (SPS 04)  119.00 430.00 
Jelbart Road Sewer Pump Station (SPS 37)[1] 440.00 800.40 
Table 5.10- Future PWWFs and Potential SPS Sizing 
Note: 1 – SPS37 Capacity is outside of the scope of this project but is worth highlighting   
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6. Concept Design Options  
In this chapter an individual summary for five Concept Design Options will be outlined. These 
concept Design Options involve a number of potential catchment augmentations and sewer 
main routing options that have been determined in accordance with the Sewer Model 
hydraulic flow analysis. The scope of the evaluation of these proposed concept options 
included: 
- A Hydraulic Assessment  
- Preliminary Construction Costs 
- Identification of unique conflicts and constraints 
The preliminary construction cost estimates completed for the Concept Design analysis have 
utilised the NSW Reference Rates Manual to ensure that all costing estimates are uniform 
across all Concept Design Options.  
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6.1 Concept Design Option No. 1  
6.1.1 Concept Design Outline  
- Major alteration of SPS catchment boundaries 
- Isolation existing trunk sewer gravity main from minor flow connections 
- Conversion of existing trunk sewer gravity main to a pressurised gravity main. 
 
6.1.2 Catchment Boundaries  
Figure 6.1 outlines the existing major SPS catchment boundaries within the Corry’s Road 
sewer system. Concept Design Option No. 1 proposes that a number of alterations be made 
to the Corry’s Road Sewer System Major SPS catchments in order to more evenly distribute 
system flows between the existing infrastructure of the Corry’s Road Sewer System. The 
changes to the Major SPS catchments include: 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments, as shown in Figure 6.4 through Figure 6.7  
- The construction of two new SPS to in order to isolate the existing sewer trunk 
gravity main that Concept Design Option No. 1 proposes to pressurise, as shown in 
Figure 6.8 through Figure 6.11  
 
The alterations to the Major SPS catchment boundaries associated with Concept Design 
Option No. 1 have been outlined in Figure 6.2. A simplified visualisation of these 
augmentations has been presented on the Albury Sewer Layout Schematic, as shown in 
Figure 6.3.  
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Figure 6.3 - Concept Design No. 1: Albury Sewer Layout Schematic - Source: (Albury City Council GIS Department) 
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6.1.3 Alignment 
Concept Design Option No. 1 involves the isolation of the following sewer mains: 
- The 375mm sewer trunk gravity main between MH: T1240 and MH: T33 
- The 450mm sewer trunk gravity main between MH: T33 and MH:25  
- The 600mm sewer trunk gravity main between MH: T25 and SPS 37 
The sewer mains outlined above have been laid at very low grades resulting in a very low 
flow velocities and therefore the pipeline capacities for these large diameter sewer mains is 
greatly limited. It is therefore proposed in Concept Design Option No.1 that the above sewer 
mains be pressurised in order to raise the minimum choking point capacities of these 
sections of sewer mains, as outlined in Table 6.1 below: 
Sewer Main Section 
Sewer Mains Section 
Min. Capacity Existing 
Conditions (L/s) 
Sewer Mains Section 
Min. Capacity Concept  
Design No.1 (L/s) 
2045 
PWWFs 
(L/s) 
The 375mm sewer trunk 
gravity main between  
MH: T1240 and MH: T33 
209.30 386.60[1] 415.00 
The 450mm sewer trunk 
gravity main between  
MH: T33 and MH: T25  
97.10 556.70[1] 417.10 
The 600mm sewer trunk 
gravity main between  
MH: T25 and SPS 37 
143.20 989.60[1] 417.10 
Table 6.1 - Minimum Capacities of the Trunk Sewer Mains (Choke Points) 
Note:  1 – Pressure Sewer Main capacities have been calculated with a maximum velocity of 3.5m/s, as per Section 5.4.4 
The works associated with isolating the above sewer mains from any relatively minor inflows 
to prevent pressurised sewer flows attenuating up gravity sewer systems has been outlined 
in Figure 6.4 through Figure 6.11.  
 
Once the trunk sewer main is isolated, 51 sewer manholes will be required to be sealed and 
the sewer mains will be required to be relined in order to pressurise the sewer main. This 
manhole sealing will involve the replacement of the manhole cover types to cater for the 
new operation of the sewer main, as specified in Section 2.6.3.  
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6.1.4 Design Criteria 
Refer to Section 5.4 for relevant design criteria.  
6.1.5 Conflicts  
Existing property connections and minor sewer gravity main connections will be intercepted 
prior to entering the sewer mains outlined in Section 6.1.3. These works will require 
manholes to be constructed over existing incoming sewer mains and the incoming flows 
diverted via new sewer gravity mains into the SPS 04 catchment sewer system to avoid the 
need for construction of new SPSs wherever possible. These new connections to the SPS 04 
Sewer catchment will require sewer mains to be directionally drilled under Corry’s Road, 
Racecourse Road and Horan Court.  
 
The proposed new sewer mains cross the following existing services at a number of 
locations: 
- Stormwater Drains  
There are a number of known stormwater conflicts located along the alignment of 
the proposed new sewer infrastructure under the Concept Design Option No. 1 at the 
following locations: 
 Street stormwater drainage pits and associated stormwater mains along 
Corry’s Road, Racecourse Road and Jelbart Road    
- Water Mains 
The proposed new sewer infrastructure has a number of known conflicts with water 
mains at the following locations: 
 Reticulation Water Mains (≤   0mm) located around the Corry’s Road and 
Telopea Street intersection 
 Trunk Water Mains (  0mm >) Corry’s Road and Elizabeth Mitchell Drive, 
Racecourse Road, Dowling Court and Jelbart Road 
 Water service property connections located throughout the Corry’s Road 
Sewer System Area 
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- Gas Transmission and Distribution Mains 
The Gas Transmission Main crossings will require special attention and application to 
the APA Group as these mains are classified as Critical Gas Assets [Appendix N]. The 
proposed new sewer infrastructure has a number of known conflicts with Gas 
Transmission Mains at the following locations: 
 MH: T2510 within the eastern shoulder Hume Highway bike path.  
(Figure 6.10) 
 MH: T7 located on the eastern shoulder of Jelbart Road. (Figure 6.11) 
- Telecommunication Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
telecommunications conduits from the Dial before You Dig enquiries at the locations 
shown in Appendix N.   
- Underground Electricity Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
underground electrical conduits from the Dial before You Dig enquiries at the 
locations shown in Appendix N.   
- Existing Sewer Mains 
There are a number of known existing sewer main conflicts located along the 
alignment of the proposed new sewer infrastructure under the Concept Design 
Option No. 1 at the following locations: 
 Corry’s Road and Telopea Street intersection 
 Corry’s Road and Elizabeth Mitchell Drive intersection  
 Corry’s Road Property connections  
 MH: T25 – Associated minor system inflows  
 MH: T2510 within the eastern shoulder Hume Highway bike path.  
 MH: T7 located on the eastern shoulder of Jelbart Road. 
The clearances surrounding all existing services and any new sewer infrastructure associated 
with Concept Design Option No. 1 shall be in accordance with Section 5.4.3.  
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Sealing existing sewer manholes may require for excavation around all manholes to remove 
existing manholes covers and replacement with new covers capable of sealing the manhole 
to prevent sewer discharges out of manhole lids once the system in pressurised. As per 
Section 6.1.3 any manhole cover used to seal an existing manhole may require additional 
anchoring to counteract the buoyancy effect of the sewer flow.  
 
From site investigations conducted as specified in Section 4.3.3 the structural integrity of the 
manholes proposed to be sealed and pressurised has been found to vary and actions such as 
the relining of these sewer manholes may be required to maintain a pressure seal within the 
manhole access shaft.  
6.1.6 Sewer Main Sizing 
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
applied for the Corry’s Road Sewer System under the augmentations associated with 
Concept Design Option No. 1 and the results have attached in Appendix M.  
 
The results mentioned above have highlighted a number of sections of sewer mains that will 
require upsizing in order to have the capacity to transport predicted 2015, 2030 and 2045 
flows. The sections of sewer are shown below in Table 6.2: 
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CONCEPT DESIGN OPTION NO. 1 SYSTEM FLOWS - 2015 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
No Sewer Main Sections Under PWWF Capacity 
 
CONCEPT DESIGN OPTION NO. 1 SYSTEM FLOWS - 2030 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
No Sewer Main Sections Under PWWF Capacity 
 
CONCEPT DESIGN OPTION NO. 1 SYSTEM FLOWS - 2045 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
SPS_59 MH_T1243A 29.12 52.5 
 
375 Ductile Iron 3.5 386.6 415.0 
MH_T1240 MH_T1239 29.12 52.5  375 UPVC SN8 3.5 386.6 415.0 
MH_T1239 MH_T1238 29.12 52.5  375 UPVC SN8 3.5 386.6 415.0 
MH_T1238 MH_T1237 29.12 52.5  375 UPVC SN8 3.5 386.6 415.0 
MH_T1237 MH_T1236 29.12 52.5  375 UPVC SN8 3.5 386.6 415.0 
MH_T1236 MH_T1235 29.12 52.5  375 UPVC SN8 3.5 386.6 415.0 
MH_T1235 MH_T1234 29.12 52.5  375 UPVC SN8 3.5 386.6 415.0 
MH_T1234 MH_T1233 29.12 52.5  375 UPVC SN8 3.5 386.6 415.0 
MH_T1233 MH_T1232 29.12 52.5  375 UPVC SN8 3.5 386.6 415.0 
MH_S24A MH_T33 29.12 52.5  375 Ductile Iron 3.5 386.6 415.0 
Table 6.2 - Concept Design No. 1: Sewer Mains Requiring Upsizing 
From the highlighted sections of the Concept Design Option No.1 outlined in Table 6.2 the 
following actions need to be taken: 
- The Sewer Rising Main between SPS 59 and MH: T1243A be upsized from 375mm to 
450mm diameter sewer giving these sections a capacity of 556.70 L/s, well above the 
predicted PWWF for 2045 of 415.00 L/s. From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
between 2030 and 2045. 
- The 375 pressurised Sewer trunk main between MH: T1240 and MH: T1232 be 
upsized from a 375 main to a 450 main giving this section a new capacity of 556.70 
L/s, well above the predicted PWWF for 2045 of 415.0L/s From the hydraulic analyses 
completed under Sections 5.5.4 and 5.5.5 it is estimated that these works will be 
required between 2030 and 2045. 
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- The 375 pressurised Sewer trunk main between MH: S24A and MH: T33 be upsized 
from a 375 main to a 450 main giving this section a new capacity of 556.70 L/s, well 
above the predicted PWWF for 2045 of 415.0L/s From the hydraulic analyses 
completed under Sections 5.5.4 and 5.5.5 it is estimated that these works will be 
required between 2030 and 2045. 
 
 
 
6.1.7 Sewer Pump Station Sizing  
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
summarised in Table 6.3 below: 
Sewer  
Pump Station 
Pump Station  
Current Capacity 
2015 PWWFs  
(L/s) 
2030 PWWFs  
(L/s) 
2045 PWWFs  
(L/s) 
SPS 04 185.00 102.84 132.42 166.54 
SPS 59 170.00 124.69 222.20 415.02 
SPS 37 440.00 438.71 566.70 801.65 
Table 6.3 - Concept Design No. 1: Major SPS Capacities 
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Lindisfarne Sewer Pump Station (SPS 59): 
- Alterations to the operation of the SPS59 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 59 pressure main.  
- SPS 59 will require pump capacity upsizing by the year 2030 achieve the capacity 
required to transport the predicted future PWWFs.  
Concept Design Option No. 1 Gravity Sewer Systems have achieved the self cleansing 
velocity of 0.7 m/s at PDWF (Section 5.4.3) in 100% of the sewers by goal year of 2045. 
All of the sections of Sewer Pressure Main within Concept Design Option No. 1 Sewer 
System have an average remaining capacity of 44% by goal year of 2045. 
All of the sections of gravity sewer mains within Concept Design Option No. 1 Sewer 
System have an average remaining capacity of 61% by goal year of 2045. 
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- SPS 59 will require pump capacity upsizing by the year 2045 and also the wet well 
volume will need to be increased. The SPS 59 pressure main will also require upsizing.  
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Ceres Drive Sewer Pump Station (SPS 04): 
- Alterations to the operation of the SPS 04 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 04 pressure main 
as it is currently well above the design criteria allowance of 2 hours.  
 
The results from the hydraulic analyses also highlighted that the Jelbart Road SPS (SPS 37) 
will require upgrades to pump sizing in the next 15 years and then potential civil structure 
upgrades by the year 2045. 
6.1.8 Construction Cost 
The construction cost estimates are based on the NSW Reference Rates Manual (NSW 
Reference Rates Manual, 2014) Reference Rate Figures from Tables 9, 10 and 17 of the 
Manual. 
 
A preliminary estimate for Concept Design Option No. 1 is provided in Appendix P. 
These estimates set the initial capital cost of Concept Design Option No.1 at $9,297,344.63 
(Inc. GST) PLUS an annual operation cost for the three new SPS’s. 
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6.2 Concept Design Option No. 2  
6.2.1 Concept Design Outline  
- Minor alteration of SPS catchment boundaries 
- Installation of an additional Sewer Rising Main from SPS 59 to SPS 37. Located in 
alignment with Corry’s Rd, Racecourse Rd, Dowling Ct and Jelbart Rd  
6.2.2 Catchment Boundaries  
Again Figure 6.1 outlines the existing major SPS catchment boundaries within the Corry’s 
Road sewer system. Concept Design Option No. 2 proposes that smaller number of 
augmentations be made to the Corry’s Road Sewer System Major SPS catchments than 
recommended previously by Concept Design Option No. 1.  These augmentations to the 
Major SPS catchments include: 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments, as shown in Figure 6.14  
- A number of boundary alterations through installation of additional sewer main 
connections between catchments and the rerouting of the SPS 42 SRM, as shown in 
Figure 6.15 
 
The alterations to the Major SPS catchment boundaries associated with Concept Design 
Option No. 2 have been outlined in Figure 6.13.  
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6.2.3 Alignment 
Concept Design Option No. 2 involves the construction of a 450mm diameter Sewer Pressure 
Main (SRM) between MH: T1243A and Jelbart Road SPS (SPS 37). This new 450 SRM would 
be approximately 4,650m in length and will run roughly in parallel to the existing sewer 
trunk main down Corry’s Road, Racecourse Road, Dowling Court and Jelbart Road until 
discharging into SPS 37, as shown in Figure 6.16.  
 
The existing connection into the existing   0mm and 600mm Corry’s Road Sewer trunk main 
system will then be sealed at MH T1243A and all flow from the Lindisfarne SPS (SPS 59) will 
be directed down the new 450 SRM to SPS 37.  
 
The proposed SRM would cross over from the northern shoulder to the southern shoulder of 
Corry’s Road prior to crossing Elizabeth Mitchell Drive in order to avoid a large number of 
existing services and all the proposed new sewer gravity main connections (Figure 6.15) that 
are located within the northern shoulder of Corry’s Road.  The proposed SRM will then 
continue along the southern shoulder of Corry’s Road until turning to the south to travel 
parallel to the existing 600 trunk gravity sewer until reaching Racecourse Road.  
 
The proposed SRM will continue to run parallel to the eastern side of the existing 600 trunk 
sewer main whilst travelling south down the western shoulder of Racecourse Road. The 
proposed SRM has been planned to be built under the western asphalt shoulder of 
Racecourse Road in order to avoid coming into close proximity with the Transmission Gas 
main located to the west of the existing 600 trunk sewer main. The proposed SRM will then 
continue to run parallel on the southern side of the 600 trunk sewer though Dowling Court 
until crossing the existing 600 trunk sewer at the change of direction at the eastern shoulder 
of the bike path that runs parallel to the Hume Highway.    
 
The proposed SRM will continue to run parallel to the north-western side of the existing 600 
trunk sewer main whilst travelling down Hume Highway bike path until finally reaching 
Jelbart Road and the Jelbart Road SPS. 
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6.2.4 Design Criteria 
Refer to Section 5.4 for relevant design criteria.  
6.2.5 Conflicts  
Existing minor sewer gravity main connections will be intercepted prior to entering the 
sewer mains outlined in Section 6.2.2. These works will require manholes to be constructed 
over existing incoming sewer mains and the incoming flows diverted via new sewer gravity 
mains into the SPS 04 catchment sewer system. These new connections to the SPS 04 Sewer 
catchment will require sewer mains to be directionally drilled under Corry’s Road as shown 
in Figure 6.14 and Figure 6.15.  
 
The proposed new SRM and gravity mains conflict with the following existing services: 
- Stormwater Drains  
There are a number of known stormwater conflicts located along the alignment of 
the proposed new sewer infrastructure under the Concept Design Option No. 2 at the 
following locations: 
 Open stormwater drains at the corner of Corry’s Road and Elizabeth Mitchell 
Drive, along the Hume Highway bike path and in Jelbart Road.  
 Street stormwater drainage pits and associated stormwater mains along 
Corry’s Road, Racecourse Road and Jelbart Road.    
- Water Mains 
The proposed new sewer infrastructure has a number of known conflicts with water 
mains at the following locations: 
 Reticulation Water Mains (≤   0mm) located around the Corry’s Road and 
Telopea Street intersection, 
 Trunk Water Mains (  0mm >) Corry’s Road and Elizabeth Mitchell Drive, 
Racecourse Road, Dowling Court and Jelbart Road.  
 Water service property connections located throughout the Corry’s Road 
Sewer System Area.  
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- Gas Transmission and Distribution Mains 
The Gas Transmission Main crossings will require special attention and application to 
the APA Group as these mains are classified as Critical Gas Assets [Appendix N]. The 
proposed new sewer infrastructure has a number of known conflicts with Gas 
Transmission Mains at the following locations: 
 The western end of Dowling Court at the change of direction at the eastern 
shoulder of the bike path that runs parallel to the Hume Highway. 
 At the connection to the Jelbart Road SPS (SPS 37) on Jelbart Road.  
- Telecommunication Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
telecommunications conduits from the Dial before You Dig enquiries at the locations 
shown in Appendix N.   
- Underground Electricity Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
underground electrical conduits from the Dial before You Dig enquiries at the 
locations shown in Appendix N.   
- Existing Sewer Mains 
There are a number of known existing sewer main conflicts located along the 
alignment of the proposed new sewer infrastructure under the Concept Design 
Option No. 2 at the following locations: 
 Corry’s Road and Telopea Street intersection 
 Corry’s Road and Elizabeth Mitchell Drive intersection  
 Racecourse Road and Dowling Court Intersection 
 Jelbart Road SPS 37 connection interactions  
 
The clearances surrounding all existing services and any new sewer infrastructure associated 
with Concept Design Option No. 2 shall be in accordance with Section 5.4.3.  
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6.2.6 Sewer Main Sizing 
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
applied for the Corry’s Road Sewer System under the augmentations associated with 
Concept Design Option No. 2 and the results have attached in Appendix M. 
 
The results mentioned above have highlighted some sections of sewer mains that will 
require upsizing in order to have the capacity to transport predicted 2015, 2030 and 2045 
flows. The sections of sewer are shown below in Table 6.4: 
CONCEPT DESIGN OPTION NO. 2 SYSTEM FLOWS - 2015 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
No Sewer Main Sections Under PWWF Capacity 
 
CONCEPT DESIGN OPTION NO. 2 SYSTEM FLOWS - 2030 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
No Sewer Main Sections Under PWWF Capacity 
 
CONCEPT DESIGN OPTION NO. 2 SYSTEM FLOWS - 2045 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
SPS_59 MH_T1243A 29.12 52.5 
 
375 Ductile Iron 3.5 386.6 415.0 
MH_L2510 MH_T8 16.10 32.0 0.42 600 ASBESTOS CEMENT 0.533 150.6 171.8 
Table 6.4 - Concept Design No. 2: Sewer Mains Requiring Upsizing 
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From the highlighted sections of the Concept Design Option No.2 outlined in Table 6.4 the 
following actions need to be taken: 
- The Sewer Rising Main between SPS 59 and MH: T1243A be upsized from 375mm to 
450mm diameter sewer giving these sections a capacity of 556.70 L/s, well above the 
predicted PWWF for 2045 of 415.00 L/s. From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
between 2030 and 2045. 
- The 600 Sewer trunk main between MH: L2510 and MH: T8 be upsized from a 600 
main to a 750 main giving this section a new capacity of 273.00 L/s, well above the 
predicted PWWF for 2045 of 171.8 L/s From the hydraulic analyses completed under 
Sections 5.5.4 and 5.5.5 it is estimated that these works will be required between 
2030 and 2045. 
 
 
 
6.2.7 Sewer Pump Station Sizing  
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
shown in Table 6.5 below: 
Sewer  
Pump Station 
Pump Station  
Current Capacity 
2015 PWWFs  
(L/s) 
2030 PWWFs  
(L/s) 
2045 PWWFs  
(L/s) 
SPS 04 185.00 77.03 106.72 146.03 
SPS 59 170.00 124.69 222.18 415.02 
SPS 37 440.00 438.71 567.99 806.69 
Table 6.5 - Concept Design No. 2: Major SPS Capacities 
Concept Design Option No. 2 Gravity Sewer Systems have achieved the self cleansing 
velocity of 0.7 m/s at PDWF (Section 5.4.3) in 44% of the sewers by goal year of 2045. 
All of the sections of Sewer Pressure Main within Concept Design Option No. 2 Sewer 
System have an average remaining capacity of 60% by goal year of 2045. 
All of the sections of gravity sewer mains within Concept Design Option No. 2 Sewer 
System have an average remaining capacity of 78% by goal year of 2045. 
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The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Lindisfarne Sewer Pump Station (SPS 59): 
- Alterations to the operation of the SPS 59 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS59 pressure main.  
- SPS 59 will require pump capacity upsizing by the year 2030 achieve the capacity 
required to transport the predicted future PWWFs.  
- SPS 59 will require pump capacity upsizing by the year 2045 and also the wet well 
volume will need to be increased. The SPS 59 pressure main will also require upsizing.  
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Ceres Drive Sewer Pump Station (SPS 04): 
- Alterations to the operation of the SPS 04 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 04 pressure main 
as it is currently well above the design criteria allowance of 2 hours.  
 
The results from the hydraulic analyses also highlighted that the Jelbart Road SPS (SPS 37) 
will require upgrades to pump sizing in the next 15 years and then potential civil structure 
upgrades by the year 2045. 
6.2.8 Construction Cost 
The construction cost estimates are based on the NSW Reference Rates Manual (NSW 
Reference Rates Manual, 2014) figures. 
 
 
A preliminary estimate for Concept Design Option No.2 is provided in Appendix P. 
These estimates set the initial capital cost of Concept Design Option No.2 at $6,809,733.70 
(Inc. GST)  
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6.3 Concept Design Option No. 3  
6.3.1 Concept Design Outline  
- Minor alteration of SPS catchment boundaries 
- Installation of an additional 450 mm Sewer Rising Main from SPS 59 to SPS 37. 
Located in alignment with Corry’s Rd, Ceres Dr, Dowling Ct and Jelbart Rd 
6.3.2 Catchment Boundaries  
Again Figure 6.1 outlines the existing major SPS catchment boundaries within the Corry’s 
Road sewer system. Concept Design Option No. 3 proposes that a smaller number of 
augmentations be made to the Corry’s Road Sewer System Major SPS similar to those made 
in Concept Design Option No. 2 but with some minor alterations to the catchment 
boundaries. These augmentations to the Major SPS catchments include: 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments, as shown in Figure 6.18 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments at MH: T30 and the rerouting of the SPS 42 SRM, as 
shown in Figure 6.19 
- Interception of property connections at MH: T1718, as shown in Figure 6.20 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments at MH: T25, as shown in Figure 6.21 
 
The alterations to the Major SPS catchment boundaries associated with Concept Design 
Option No. 3 have been outlined in Figure 6.17 
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6.3.3 Alignment 
Like Concept Design Option No. 2, Concept Design Option No. 3 involves the construction of 
a 450mm diameter Sewer Pressure Main (SRM) between MH: T1243A and Jelbart Road SPS 
(SPS 37). This new 450 SRM would be approximately 4,650m in length and will run roughly in 
parallel to the existing sewer trunk main down Corry’s Road, Racecourse Road, Dowling 
Court and Jelbart Road until discharging into SPS 37, as shown in Figure 6.22.  
 
The existing connection into the existing   0mm and 600mm Corry’s Road Sewer trunk main 
system will then be sealed at MH T1243A and all flow from the Lindisfarne SPS (SPS 59) will 
be directed down the new 450 SRM to SPS 37.  
 
The proposed SRM would cross over from the northern shoulder to the southern shoulder of 
Corry’s Road prior to crossing Elizabeth Mitchell Drive in order to avoid a large number of 
existing services and all proposed new sewer gravity main connections (Figure 6.21) that are 
located within the northern shoulder of Corry’s Road.  The proposed SRM will then continue 
along the southern shoulder of Corry’s Road until turning to the south to travel parallel to 
the existing 600 trunk gravity sewer until reaching Racecourse Road.  
 
The proposed SRM will continue to run parallel to the eastern side of the existing 600 trunk 
sewer main whilst travelling south down the western shoulder of Racecourse Road. The 
proposed SRM has been planned to be built under the western asphalt shoulder of 
Racecourse Road in order to avoid coming into close proximity with the Transmission Gas 
main located to the west of the existing 600 trunk sewer main. The proposed SRM will then 
continue to run parallel on the southern side of the 600 trunk sewer though Dowling Court 
until crossing the existing 600 trunk sewer at the change of direction at the eastern shoulder 
of the bike path that runs parallel to the Hume Highway.    
 
The proposed SRM will continue to run parallel to the north-western side of the existing 600 
trunk sewer main whilst travelling down Hume Highway bike path until finally reaching 
Jelbart Road and the Jelbart Road SPS. 
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6.3.4 Design Criteria 
Refer to Section 5.4 for relevant design criteria.  
6.3.5 Conflicts  
Existing minor sewer gravity main connections will be intercepted prior to entering the 
sewer mains outlined in Section 6.3.2. These works will require manholes to be constructed 
over existing incoming sewer mains and the incoming flows diverted via new sewer gravity 
mains into the SPS 04 catchment sewer system. These new connections to the SPS 04 Sewer 
catchment will require sewer mains to be directionally drilled under Corry’s Road as shown 
in Figure 6.18 through Figure 6.21. 
 
The proposed new SRM and gravity mains conflict with the following existing services: 
- Stormwater Drains  
There are a number of known stormwater conflicts located along the alignment of 
the proposed new sewer infrastructure under the Concept Design Option No. 3 at the 
following locations: 
 Open stormwater drains at the corner of Corry’s Road and Elizabeth Mitchell 
Drive, along the Hume Highway bike path and in Jelbart Road.  
 Street stormwater drainage pits and associated stormwater mains along 
Corry’s Road, Racecourse Road and Jelbart Road.    
- Water Mains 
The proposed new sewer infrastructure has a number of known conflicts with water 
mains at the following locations: 
 Reticulation Water Mains (≤   0mm) located around the Corry’s Road and 
Telopea Street intersection, 
 Trunk Water Mains (  0mm >) Corry’s Road and Elizabeth Mitchell Drive, 
Racecourse Road, Dowling Court and Jelbart Road.  
 Water service property connections located throughout the Corry’s Road 
Sewer System Area.  
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- Gas Transmission and Distribution Mains 
The Gas Transmission Main crossings will require special attention and application to 
the APA Group as these mains are classified as Critical Gas Assets [Appendix N]. The 
proposed new sewer infrastructure has a number of known conflicts with Gas 
Transmission Mains at the following locations: 
 The western end of Dowling Court at the change of direction at the eastern 
shoulder of the bike path that runs parallel to the Hume Highway. 
 At the connection to the Jelbart Road SPS (SPS 37) on Jelbart Road.  
- Telecommunication Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
telecommunications conduits from the Dial before You Dig enquiries at the locations 
shown in Appendix N.   
- Underground Electricity Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
underground electrical conduits from the Dial before You Dig enquiries at the 
locations shown in Appendix N.   
- Existing Sewer Mains 
There are a number of known existing sewer main conflicts located along the 
alignment of the proposed new sewer infrastructure under the Concept Design 
Option No. 3 at the following locations: 
 Corry’s Road and Telopea Street intersection 
 Corry’s Road and Elizabeth Mitchell Drive intersection  
 Racecourse Road and Dowling Court Intersection 
 Jelbart Road SPS 37 connection interactions  
 
The clearances surrounding all existing services and any new sewer infrastructure associated 
with Concept Design Option No. 3 shall be in accordance with Section 5.4.3.  
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6.3.6 Sewer Main Sizing 
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
applied for the Corry’s Road Sewer System under the augmentations associated with 
Concept Design Option No. 3 and the results have attached in Appendix M.  
 
The results mentioned above have highlighted some sections of sewer mains that will 
require upsizing in order to have the capacity to transport predicted 2015, 2030 and 2045 
flows. The sections of sewer are shown below in Table 6.6: 
CONCEPT DESIGN OPTION NO. 3 SYSTEM FLOWS - 2015 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
SPS_L2510 MH_T8 17.13 33.8 0.43 600 ASBESTOS CEMENT   0.533 150.6 184.5 
MH_T7 MH_T6 17.13 33.8 0.46 600 ASBESTOS CEMENT  0.600 175.2 184.5 
 
CONCEPT DESIGN OPTION NO. 3 SYSTEM FLOWS - 2030 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
MH_T28 MH_T27 5.93 12.9 0.48 450 CAST IRON B 0.651 76.4 76.8 
MH_L2510 MH_T8 18.69 36.3 0.44 600 ASBESTOS CEMENT 0.533 150.6 210.0 
MH_T7 MH_T6 18.69 36.3 0.47 600 ASBESTOS CEMENT 0.600 175.2 210.0 
 
CONCEPT DESIGN OPTION NO. 3 SYSTEM FLOWS - 2045 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
SPS_59 MH_T1243A 29.12 52.5 
 
375 Ductile Iron 3.5 386.6 415.0 
MH_T29 MH_T754 8.01 16.7 0.44 450 ASBESTOS CEMENT  0.591 97.0 111.1 
MH_T28 MH_T27 8.01 16.7 0.52 450 CAST IRON B 0.651 76.4 111.1 
MH_T753 MH_T26 8.01 16.7 0.42 450 ASBESTOS CEMENT  0.551 90.4 111.1 
MH_L2510 MH_T8 21.28 40.5 0.45 600 ASBESTOS CEMENT 0.533 150.6 252.3 
MH_T8 MH_T7 21.28 40.5 0.61 600 ASBESTOS CEMENT  0.813 237.2 252.3 
MH_T7 MH_T6 21.28 40.5 0.49 600 ASBESTOS CEMENT  0.600 175.2 252.3 
Table 6.6 - Concept Design No. 3: Sewer Mains Requiring Upsizing 
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From the highlighted sections of the Concept Design Option No.3 outlined in Table 6.6 the 
following actions need to be taken: 
- The Pressure Sewer Main between SPS 59 and MH: T1243A be upsized from 375mm 
to 450mm diameter sewer giving these sections a capacity of 556.70 L/s, well above 
the predicted PWWF for 2045 of 415.00 L/s. From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
between 2030 and 2045. 
- The 600 Sewer trunk main between MH: L2510 and MH: T6 be upsized from a 600 
main to a 750 main giving this section a new minimum capacity of 273.00 L/s, above 
the predicted PWWF for 2045 of 252.3 L/s From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required within 
the next 15 years. 
- The 450 Sewer trunk main between MH: T29 and MH: T26 be upsized from a 450 
main to a 600 main giving this section a new minimum capacity of 194.7 L/s, above 
the predicted PWWF for 2045 of 111.1 L/s From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
between 2030 and 2045. 
 
 
 
 
 
 
Concept Design Option No. 3 Gravity Sewer Systems have achieved the self cleansing 
velocity of 0.7 m/s at PDWF (Section 5.4.3) in 31 % of the sewers by goal year of 2045. 
All of the sections of Sewer Pressure Main within Concept Design Option No. 3 Sewer 
System have an average remaining capacity of 64% by goal year of 2045. 
All of the remaining sections of sewer mains within Concept Design Option No. 3 Sewer 
System have an average remaining capacity of 60% by goal year of 2045. 
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6.3.7 Sewer Pump Station Sizing  
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
shown in Table 6.7: 
Sewer  
Pump Station 
Pump Station  
Current Capacity 
2015 PWWFs  
(L/s) 
2030 PWWFs  
(L/s) 
2045 PWWFs  
(L/s) 
SPS 04 185.00 52.51 59.80 59.80 
SPS 59 170.00 124.69 222.18 415.02 
SPS 37 440.00 438.71 567.99 801.65 
Table 6.7 - Concept Design No. 3: Major SPS Capacities 
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Lindisfarne Sewer Pump Station (SPS 59): 
- Alterations to the operation of the SPS 59 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 59 pressure main.  
- SPS 59 will require pump capacity upsizing by the year 2030 achieve the capacity 
required to transport the predicted future PWWFs.  
- SPS 59 will require pump capacity upsizing by the year 2045 and also the wet well 
volume will need to be increased. The SPS 59 pressure main will also require upsizing.  
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Ceres Drive Sewer Pump Station (SPS 04): 
- Alterations to the operation of the SPS 04 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 04 pressure main 
as it is currently well above the design criteria allowance of 2 hours.  
 
The results from the hydraulic analyses also highlighted that the Jelbart Road SPS (SPS 37) 
will require upgrades to pump sizing in the next 15 years and then potential civil structure 
upgrades by the year 2045. 
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6.3.8 Construction Cost 
The construction cost estimates are based on the NSW Reference Rates Manual (NSW 
Reference Rates Manual, 2014) figures. 
 
 
A preliminary estimate for Concept Design Option No. 3 is provided in Appendix P. 
These estimates set the initial capital cost of Concept Design Option No.3 at $8,606,322.45 
(Inc. GST)  
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6.4 Concept Design Option No. 4 
6.4.1 Concept Design Outline  
- Major alteration of SPS catchment boundaries 
- Installation of an additional 450 mm Sewer Rising Main from SPS 59 to SPS 37. 
Located in alignment with Corry’s Rd, Racecourse Rd, Dowling Ct and Jelbart Rd  
6.4.2 Catchment Boundaries  
Again Figure 6.1 outlines the existing major SPS catchment boundaries within the Corry’s 
Road sewer system. Concept Design Option No. 4 proposes that large number of 
augmentations be made to the Corry’s Road Sewer System Major SPS catchments similar to 
those made in Concept Design Option No. 1 but without the construction of additional new 
SPS catchments. These augmentations to the Major SPS catchments include: 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments, as shown in Figure 6.24 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments, as shown in Figure 6.25 
- Interception of property connections at MH: T1718, as shown in Figure 6.26 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments at MH: T25, as shown in Figure 6.27 
 
The alterations to the Major SPS catchment boundaries associated with Concept Design 
Option No. 4 have been outlined in Figure 6.23 
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6.4.3 Alignment 
Like Concept Design Option No. 2 and 3, Concept Design Option No. 4 involves the 
construction of a 450mm diameter Sewer Pressure Main (SRM) between MH: T1243A and 
Jelbart Road SPS (SPS 37). This new 450 SRM would be approximately 4,650m in length and 
will run roughly in parallel to the existing sewer trunk main down Corry’s Road, Racecourse 
Road, Dowling Court and Jelbart Road until discharging into SPS 37, as shown in Figure 6.28.  
 
The existing connection into the existing   0mm and 600mm Corry’s Road Sewer trunk main 
system will then be sealed at MH T1243A and all flow from the Lindisfarne SPS (SPS 59) will 
be directed down the new 450 SRM to SPS 37.  
 
The proposed SRM would cross over from the northern shoulder to the southern shoulder of 
Corry’s Road prior to crossing Elizabeth Mitchell Drive in order to avoid a large number of 
existing services and all proposed new sewer gravity main connections (Figure 6.27) that are 
located within the northern shoulder of Corry’s Road.  The proposed SRM will then continue 
along the southern shoulder of Corry’s Road until turning to the south to travel parallel to 
the existing 600 trunk gravity sewer until reaching Racecourse Road.  
 
The proposed SRM will continue to run parallel to the eastern side of the existing 600 trunk 
sewer main whilst travelling south down the western shoulder of Racecourse Road. The 
proposed SRM has been planned to be built under the western asphalt shoulder of 
Racecourse Road in order to avoid coming into close proximity with the Transmission Gas 
main located to the west of the existing 600 trunk sewer main. The proposed SRM will then 
continue to run parallel on the southern side of the 600 trunk sewer though Dowling Court 
until crossing the existing 600 trunk sewer at the change of direction at the eastern shoulder 
of the bike path that runs parallel to the Hume Highway.    
 
The proposed SRM will continue to run parallel to the north-western side of the existing 600 
trunk sewer main whilst travelling down Hume Highway bike path until finally reaching 
Jelbart Road and the Jelbart Road SPS. 
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6.4.4 Design Criteria 
Refer to Section 5.4 for relevant design criteria.  
6.4.5 Conflicts  
Existing minor sewer gravity main connections will be intercepted prior to entering the 
sewer mains outlined in Section 6.4.2. These works will require manholes to be constructed 
over existing incoming sewer mains and the incoming flows diverted via new sewer gravity 
mains into the SPS 04 catchment sewer system. These new connections to the SPS 04 Sewer 
catchment will require sewer mains to be directionally drilled under Corry’s Road as shown 
in Figure 6.24 through Figure 6.27.  
 
The proposed new SRM and gravity mains conflict with the following existing services: 
- Stormwater Drains  
There are a number of known stormwater conflicts located along the alignment of 
the proposed new sewer infrastructure under the Concept Design Option No. 4 at the 
following locations: 
 Open stormwater drains at the corner of Corry’s Road and Elizabeth Mitchell 
Drive, along the Hume Highway bike path and in Jelbart Road.  
 Street stormwater drainage pits and associated stormwater mains along 
Corry’s Road, Racecourse Road and Jelbart Road.    
- Water Mains 
The proposed new sewer infrastructure has a number of known conflicts with water 
mains at the following locations: 
 Reticulation Water Mains (≤   0mm) located around the Corry’s Road and 
Telopea Street intersection, 
 Trunk Water Mains (  0mm >) Corry’s Road and Elizabeth Mitchell Drive, 
Racecourse Road, Dowling Court and Jelbart Road.  
 Water service property connections located throughout the Corry’s Road 
Sewer System Area.  
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- Gas Transmission and Distribution Mains 
The Gas Transmission Main crossings will require special attention and application to 
the APA Group as these mains are classified as Critical Gas Assets [Appendix N]. The 
proposed new sewer infrastructure has a number of known conflicts with Gas 
Transmission Mains at the following locations: 
 The western end of Dowling Court at the change of direction at the eastern 
shoulder of the bike path that runs parallel to the Hume Highway. 
 At the connection to the Jelbart Road SPS (SPS 37) on Jelbart Road.  
- Telecommunication Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
telecommunications conduits from the Dial before You Dig enquiries at the locations 
shown in Appendix N.   
- Underground Electricity Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
underground electrical conduits from the Dial before You Dig enquiries at the 
locations shown in Appendix N.   
- Existing Sewer Mains 
There are a number of known existing sewer main conflicts located along the 
alignment of the proposed new sewer infrastructure under the Concept Design 
Option No. 4 at the following locations: 
 Corry’s Road and Telopea Street intersection 
 Corry’s Road and Elizabeth Mitchell Drive intersection  
 Racecourse Road and Dowling Court Intersection 
 Jelbart Road SPS 37 connection interactions  
 
The clearances surrounding all existing services and any new sewer infrastructure associated 
with Concept Design Option No. 4 shall be in accordance with Section 5.4.3.  
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6.4.6 Sewer Main Sizing 
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
applied for the Corry’s Road Sewer System under the augmentations associated with 
Concept Design Option No. 4 and the results have attached in Appendix M.  
 
The results mentioned above have highlighted some sections of sewer mains that will 
require upsizing in order to have the capacity to transport predicted 2015, 2030 and 2045 
flows. The sections of sewer are shown below in Table 6.8: 
CONCEPT DESIGN OPTION NO. 4 SYSTEM FLOWS - 2015 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
No Sewer Main Sections Under PWWF Capacity 
 
CONCEPT DESIGN OPTION NO. 4 SYSTEM FLOWS - 2030 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
No Sewer Main Sections Under PWWF Capacity 
 
CONCEPT DESIGN OPTION NO. 4 SYSTEM FLOWS - 2045 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
SPS_59 MH_T1243A 29.12 52.5 
 
375 Ductile Iron 3.5 386.6 415.0 
Table 6.8 - Concept Design No. 4: Sewer Mains Requiring Upsizing 
From the highlighted sections of the Concept Design Option No.4 outlined in Table 6.8 the 
following actions need to be taken: 
- The Pressure Sewer Main between SPS 59 and MH: T1243A be upsized from 375mm 
to 450mm diameter sewer giving these sections a capacity of 556.70 L/s, well above 
the predicted PWWF for 2045 of 415.00 L/s. From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
between 2030 and 2045. 
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6.4.7 Sewer Pump Station Sizing  
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
shown in Table 6.9: 
Sewer  
Pump Station 
Pump Station  
Current Capacity 
2015 PWWFs  
(L/s) 
2030 PWWFs  
(L/s) 
2045 PWWFs  
(L/s) 
SPS 04 185.00 102.84 132.42 166.54 
SPS 59 170.00 124.69 222.18 415.02 
SPS 37 440.00 438.71 567.99 801.65 
Table 6.9 - Concept Design No. 4: Major SPS Capacities 
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Lindisfarne Sewer Pump Station (SPS 59): 
- Alterations to the operation of the SPS 59 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 59 pressure main.  
- SPS 59 will require pump capacity upsizing by the year 2030 achieve the capacity 
required to transport the predicted future PWWFs.  
- SPS 59 will require pump capacity upsizing by the year 2045 and also the wet well 
volume will need to be increased. The SPS 59 pressure main will also require upsizing.  
 
Concept Design Option No. 4 Gravity Sewer Systems have achieved the self cleansing 
velocity of 0.7 m/s at PDWF (Section 5.4.3) in 60% of the sewers by goal year of 2045. 
All of the sections of Sewer Pressure Main within Concept Design Option No. 4 Sewer 
System have an average remaining capacity of 59% by goal year of 2045. 
All of the remaining sections of sewer mains within Concept Design Option No. 4 Sewer 
System have an average remaining capacity of 82% by goal year of 2045. 
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The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Ceres Drive Sewer Pump Station (SPS 04): 
- Alterations to the operation of the SPS 04 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 04 pressure main 
as it is currently well above the design criteria allowance of 2 hours.  
 
The results from the hydraulic analyses also highlighted that the Jelbart Road SPS (SPS 37) 
will require upgrades to pump sizing in the next 15 years and then potential civil structure 
upgrades by the year 2045. 
6.4.8 Construction Cost 
The construction cost estimates are based on the NSW Reference Rates Manual (NSW 
Reference Rates Manual, 2014) figures. 
 
 
A preliminary estimate for Concept Design Option No. 4 is provided in Appendix P. 
These estimates set the initial capital cost of Concept Design Option No.4 at $7,012,395.50 
(Inc. GST)  
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6.5 Concept Design Option No. 5 
6.5.1 Concept Design Outline  
- No alteration of SPS catchment boundaries 
- Perform major civil upgrades to existing SPS 59, SPS 04 and SPS 37 
6.5.2 Catchment Boundaries  
The objective of Concept Design Option No. 5 is to be used as a baseline to measure the 
effectiveness of the previous Concept Design Options. Therefore, there have been no 
changes to the catchment boundaries, as can be seen in the comparison of Figure 6.1 and 
Figure 6.29.  
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6.5.3 Alignment 
There are no new sewer main alignments in Concept Design Option No. 5. 
6.5.4 Design Criteria 
Refer to Section 5.4 for relevant design criteria.  
6.5.5 Conflicts  
Conflict for Concept Design Option No. 5 will be limited to the existing sewer mains located 
at the existing Sewer Pump Station sites of SPS 57 and SPS 04.   
6.5.6 Sewer Main Sizing 
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
applied for the Corry’s Road Sewer System under the augmentations associated with 
Concept Design Option No. 5 and the results have attached in Appendix M.  
 
The results mentioned above have highlighted some sections of sewer mains that will 
require upsizing in order to have the capacity to transport predicted 2015, 2030 and 2045 
flows. The sections of sewer are shown below in Table 6.8: 
CONCEPT DESIGN OPTION NO. 5 SYSTEM FLOWS - 2015 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
MH_L2510 MH_T8 21.71 52.5 0.46 600 ASBESTOS CEMENT 0.5 150.6 228.5 
MH_T7 MH_T6 21.71 41.8 0.49 600 ASBESTOS CEMENT  0.6 175.2 228.5 
 
CONCEPT DESIGN OPTION NO. 5 SYSTEM FLOWS - 2030 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
MH_T1238 MH_T1237 17.34 33.4 1.48 375 UPVC SN8 2.0 209.3 222.2 
MH_T1237 MH_T1236 17.34 33.4 1.48 375 UPVC SN8 2.0 210.5 222.2 
MH_T28 MH_T27 7.68 16.4 0.52 450 CAST IRON B 0.7 76.4 93.7 
MH_T753 MH_T26 7.68 16.4 0.42 450 ASBESTOS CEMENT  0.6 90.4 93.7 
MH_L2510 MH_T8 23.27  0.46 600 ASBESTOS CEMENT   0.5 150.6 254.0 
MH_T8 MH_T7 23.27  0.62 600 ASBESTOS CEMENT  0.8 237.2 254.0 
MH_T7 MH_T6 23.27  0.50 600 ASBESTOS CEMENT  0.6 175.2 254.0 
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CONCEPT DESIGN OPTION NO. 5 SYSTEM FLOWS - 2045 
US 
CATCHMENT 
DS 
CATCHMENT 
ADWF 
(L/s) 
PDWF 
(L/s) 
PDWF 
Velocity 
(m/s) 
Pipe Size and Material 
Full 
Pipe 
Velocity 
(m/s) 
Pipe 
Capacity 
(L/s) 
PWWF 
(L/s) 
SPS_59 MH_T1243A 29.12 52.5 
 
375 Ductile Iron 3.5 386.6 415.0 
MH_T1240 MH_T1239 29.12 52.5 2.17 375 UPVC SN8 2.9 299.5 415.0 
MH_T1239 MH_T1238 29.12 52.5 2.03 375 UPVC SN8 2.6 272.4 415.0 
MH_T1238 MH_T1237 29.12 52.5 1.68 375 UPVC SN8 2.0 209.3 415.0 
MH_T1237 MH_T1236 29.12 52.5 1.69 375 UPVC SN8 2.0 210.5 415.0 
MH_T1236 MH_T1235 29.12 52.5 2.29 375 UPVC SN8 3.1 323.3 415.0 
MH_T1235 MH_T1234 29.12 52.5 2.71 375 UPVC SN8 3.9 407.9 415.0 
MH_T1234 MH_T1233 29.12 52.5 2.56 375 UPVC SN8 3.6 378.0 415.0 
MH_T1233 MH_T1232 29.12 52.5 2.07 375 UPVC SN8 2.7 279.8 415.0 
MH_T1724 MH_T1723 30.00 54.0 1.50 450 Ductile Iron  2.1 366.0 427.9 
MH_T1722 MH_T1721 30.00 54.0 0.85 600 Ductile Iron  1.2 373.9 427.9 
MH_T1721 MH_T1720 30.00 54.0 0.85 600 Ductile Iron  1.2 372.4 427.9 
MH_T1720 MH_T1719 30.00 54.0 0.84 600 Ductile Iron  1.2 365.1 427.9 
MH_T1718 MH_T1717 30.00 54.0 0.85 600 Ductile Iron  1.2 370.2 427.9 
MH_T1717 MH_T1716 30.00 54.0 0.85 600 Ductile Iron  1.2 370.7 427.9 
SPS_04 SPS_37 30.00 54.0  375 Ductile Iron 3.5 386.6 427.9 
MH_T31 MH_T30 9.75 20.0 0.53 450 ASBESTOS CEMENT   0.7 112.7 127.9 
MH_T30 MH_T29 9.75 20.0 0.56 450 ASBESTOS CEMENT  0.8 126.6 127.9 
MH_T29 MH_T754 9.75 20.0 0.46 450 ASBESTOS CEMENT  0.6 97.0 127.9 
MH_T754 MH_T28 9.75 20.0 0.55 450 ASBESTOS CEMENT  0.7 122.8 127.9 
MH_T28 MH_T27 9.75 20.0 0.55 450 CAST IRON B 0.7 76.4 127.9 
MH_T27 MH_T753 9.75 20.0 0.53 450 PVC SEH 0.7 112.5 127.9 
MH_T753 MH_T26 9.75 20.0 0.44 450 ASBESTOS CEMENT  0.6 90.4 127.9 
MH_T24 MH_T23 12.58 25.2 0.37 600 ASBESTOS CEMENT  0.5 143.2 155.6 
MH_L2510 MH_T8 25.85 48.4 0.47 600 ASBESTOS CEMENT   0.5 150.6 296.1 
MH_T8 MH_T7 25.85 48.4 0.64 600 ASBESTOS CEMENT  0.8 237.2 296.1 
MH_T7 MH_T6 25.85 48.4 0.51 600 ASBESTOS CEMENT  0.6 175.2 296.1 
Table 6.10 - Concept Design No. 5: Sewer Mains Requiring Upsizing 
 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  132  
From the highlighted sections of the Concept Design Option No.5 outlined in Table 6.10 the 
following actions need to be taken: 
- The Pressure Sewer Main between SPS 59 and MH: T1243A be upsized from 375mm 
to 450mm diameter sewer giving these sections a capacity of 556.70 L/s, well above 
the predicted PWWF for 2045 of 415.00 L/s. From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
between 2030 and 2045. 
- The Sewer trunk main between MH: T1240 and MH: T1238 be upsized from a 375mm 
main to a 450mm main giving this section a new min capacity of 482.1  L/s, well 
above the predicted PWWF for 2045 of 415.0  L/s From the hydraulic analyses 
completed under Sections 5.5.4 and 5.5.5 it is estimated that these works will be 
required between 2030 and 2045. 
- The Sewer trunk main between MH: T1238 and MH: T1236 be upsized from a 375mm 
main to a 600mm main giving this section a new min capacity of 797.6  L/s, well 
above the predicted PWWF for 2045 of 415.0  L/s From the hydraulic analyses 
completed under Sections 5.5.4 and 5.5.5 it is estimated that these works will be 
required between 2015 and 2030. 
- The Sewer trunk main between MH: T1236 and MH: T1232 be upsized from a 375mm 
main to a 450 mm main giving this section a new min capacity of 495.1 L/s, well 
above the predicted PWWF for 2045 of 415.0 L/s From the hydraulic analyses 
completed under Sections 5.5.4 and 5.5.5 it is estimated that these works will be 
required between 2030 and 2045. 
- The Sewer trunk main between MH: T1724 and MH: T1723 be upsized from a 450mm 
main to a 600mm main giving this section a new min capacity of 791.6 L/s, well above 
the predicted PWWF for 2045 of 427.9 L/s From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
between 2030 and 2045. 
- The Sewer trunk main between MH: T1722 and MH: T1716 be upsized from a 600mm 
main to a 750mm main giving this section a new min capacity of 791.6 L/s, well above 
the predicted PWWF for 2045 of 427.9 L/s From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
between 2030 and 2045. 
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- The Sewer trunk main between MH: T31 and MH: T26 be upsized from a 450mm 
main to a 600mm main giving this section a new min capacity of 194.7 L/s, well above 
the predicted PWWF for 2045 of 127.9 L/s From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
progressively between 2015 and 2045. 
- The Sewer trunk main between MH: T24 and MH: T23 be upsized from a 600mm 
main to a 750mm main giving this section a new min capacity of 248.9 L/s, well above 
the predicted PWWF for 2045 of 155.6 L/s From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
between 2030 and 2045. 
- The Sewer trunk main between MH: L2510 and MH: T8 be upsized from a 600mm 
main to a 900mm main giving this section a new min capacity of 444.0 L/s, well above 
the predicted PWWF for 2045 of 296.1 L/s From the hydraulic analyses completed 
under Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
progressively between 2015 and 2045. 
- The Sewer trunk main between MH: T8 and MH: T6 be upsized from a 600mm main 
to a 750mm main giving this section a new min capacity of 304.5 L/s, above the 
predicted PWWF for 2045 of 296.1 L/s From the hydraulic analyses completed under 
Sections 5.5.4 and 5.5.5 it is estimated that these works will be required 
progressively between 2015 and 2045. 
 
 
 
 
 
Concept Design Option No. 5 Gravity Sewer Systems have achieved the self cleansing 
velocity of 0.7 m/s at PDWF (Section 5.4.3) in 53% of the sewers by goal year of 2045. 
All of the sections of Sewer Pressure Main within Concept Design Option No. 5 Sewer 
System have an average remaining capacity of 65% by goal year of 2045. 
All of the remaining sections of sewer mains within Concept Design Option No. 5 Sewer 
System have an average remaining capacity of 33% by goal year of 2045. 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  134  
6.5.7 Sewer Pump Station Sizing  
The results from the hydraulic analyses completed under Sections 5.5.4 and 5.5.5 have been 
shown in Table 6.11: 
Sewer  
Pump Station 
Pump Station  
Current Capacity 
2015 PWWFs  
(L/s) 
2030 PWWFs  
(L/s) 
2045 PWWFs  
(L/s) 
SPS 04 185.00 130.42 235.13 427.93 
SPS 59 170.00 124.69 222.18 415.02 
SPS 37 440.00 438.71 567.99 801.65 
Table 6.11 - Concept Design No. 5: Major SPS Capacities 
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Lindisfarne Sewer Pump Station (SPS 59): 
- Alterations to the operation of the SPS 59 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 59 pressure main.  
- SPS 59 will require pump capacity upsizing by the year 2030 achieve the capacity 
required to transport the predicted future PWWFs.  
- SPS 59 will require pump capacity upsizing by the year 2045 and also the wet well 
volume will need to be increased. The SPS 59 pressure main will also require upsizing.  
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Ceres Drive Sewer Pump Station (SPS 04): 
- Alterations to the operation of the SPS 04 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS04 pressure main 
as it is currently well above the design criteria allowance of 2 hours.  
- SPS 04 will require pump capacity upsizing by the year 2030 achieve the capacity 
required to transport the predicted future PWWFs.  
- SPS 04 will require pump capacity upsizing by the year 2045 and also the wet well 
volume will need to be increased. The SPS 04 pressure main will also require upsizing.  
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The results from the hydraulic analyses also highlighted that the Jelbart Road SPS (SPS 37) 
will require upgrades to pump sizing in the next 15 years and then potential civil structure 
upgrades by the year 2045. 
6.5.8 Construction Cost 
The construction cost estimates are based on the NSW Reference Rates Manual (NSW 
Reference Rates Manual, 2014) figures. 
 
 
 
 
 
A preliminary estimate for Concept Design Option No. 5 is provided in Appendix P. 
These estimates set the initial capital cost of Concept Design Option No. 5 at 
$11,232,015.22 (Inc. GST) Plus Additional Electricity and Maintenance Costs of SPS04.  
 
Functional Design Report: Corry’s Road Sewerage Augmentation 
Joshua McLinden  136 
6.6 Conclusions  
Sections 6.1 through 6.5 have identified there are five viable Concept Design Options 
completed in this study.  
 
The following Table 6.12 provides a summary of how each of the Concept Design Options 
addresses the key criteria for the functional design of the Corry’s Road Sewer system, as 
found in Section 5.3.1: Identification of Driving Factors for AlburyCity. 
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Evaluation 
Criteria 
Option No. 1 Option No. 2 Option No. 3 Option No. 4 Option No. 5 
Capital Cost 
Estimated Construction 
cost:  $9,297,344.63 
Estimated Construction 
cost:  $6,809,733.70 
Estimated Construction 
cost:  $8,606,322.45 
Estimated Construction 
cost:  $7,012,395.50 
Estimated Construction 
cost:  $11,232,015.22 
Efficiency in 
Operational 
Costs 
Option No.1 requires: 
Two new 10 L/s Sewer 
Pump Stations  
One new 140 L/s Sewer 
Pump Station 
An upgrade of the SPS 
59 to cater for 2045 
flows of 415 L/s 
Option No.2 requires:  
An upgrade of the 
SPS59 to cater for 2045 
flows of 415 L/s 
Option No.3 requires:  
An upgrade of the 
SPS59 to cater for 2045 
flows of 415 L/s 
Option No.3 requires:  
An upgrade of the 
SPS59 to cater for 2045 
flows of 415 L/s 
Option No.5 requires: 
An upgrade of the 
SPS59 to cater for 2045 
flows  of 415 L/s 
An upgrade of the 
SPS04 to cater for 2045 
flows of 430 L/s 
Sewer System 
Detention Time 
(DT) 
Under Option No.1: 
SPS04 has a DT of 5.5 
hours in 2015. 
SPS59 has a DT of 1.8 
hours in 2015 
Under Option No.2: 
SPS04 has a DT of 7.3 
hours in 2015 
SPS59 has a DT of 1.8 
hours in 2015 
Under Option No.3: 
SPS04 has a DT of 9.3 
hours in 2015 
SPS59 has a DT of 1.8 
hours in 2015 
Under Option No.4: 
SPS04 has a DT of 5.5 
hours in 2015 
SPS59 has a DT of 1.8 
hours in 2015 
Under Option No.5: 
SPS04 has a DT of 4.5 
hours in 2015 
SPS59 has a DT of 1.8 
hours in 2015 
Capital Works: 
Sewer Main 
Upsizing 
Option No. 1 requires: 
The upsizing of 1,733m 
of sewer pressure 
mains  
The relining of 4,600m 
of sewer mains 
Option No. 2 requires: 
The upsizing of 1,510m 
of sewer gravity mains 
The upsizing of 1,360m 
of sewer pressure 
mains 
Option No. 3 requires: 
 The upsizing of 794m 
of sewer mains. 
The upsizing of 1,360m 
of sewer pressure 
mains 
Option No. 4 requires: 
The upsizing of 1,360m 
of sewer pressure 
mains 
Option No. 5 requires: 
The upsizing of 2,325m 
of sewer gravity mains 
The upsizing of 4,857m 
of sewer pressure 
mains 
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Evaluation 
Criteria 
Option No. 1 Option No. 2 Option No. 3 Option No. 4 Option No. 5 
Capital Works: 
New Sewer 
Mains  
Option No. 1 requires: 
The construction of 
1,709m of new gravity 
sewer catchment 
connection mains 
The construction of 
47m of new pressure 
sewer catchment 
connection mains 
Option No. 2 requires: 
The construction of 
106m of new gravity 
sewer catchment 
connection mains 
The construction of 
4,650m of new 
pressure sewer 
catchment connection 
mains 
Option No. 3 requires: 
The construction of 
650m of new gravity 
sewer catchment 
connection mains 
The construction of 
4,650m of new 
pressure sewer 
catchment connection 
mains 
Option No. 4 requires: 
The construction of 
4,650m of new 
pressure sewer 
catchment connection 
mains 
N/A 
Hydraulic 
Capacity 
Option No. 1 gravity 
sewer systems have an 
average remaining 
capacity of 61% by goal 
year of 2045. 
Option No. 2 gravity 
sewer systems have an 
average remaining 
capacity of 78% by goal 
year of 2045. 
Option No. 3 gravity 
sewer systems have an 
average remaining 
capacity of 60% by goal 
year of 2045. 
Option No. 4 gravity 
sewer systems have an 
average remaining 
capacity of 82% by goal 
year of 2045. 
Option No. 5 gravity 
sewer systems have an 
average remaining 
capacity of 33% by goal 
year of 2045. 
Sediment 
transportation 
performance  
Option No. 1 Gravity 
Sewer Systems have 
achieved the self 
cleansing velocity of 0.7 
m/s at PDWF (Section 
5.4.3) in 100% of the 
sewer systems by goal 
year of 2045. 
Option No. 2 Gravity 
Sewer Systems have 
achieved the self 
cleansing velocity of 0.7 
m/s at PDWF (Section 
5.4.3) in 43.9% of the 
sewers by goal year of 
2045. 
Option No. 3 Gravity 
Sewer Systems have 
achieved the self 
cleansing velocity of 0.7 
m/s at PDWF (Section 
5.4.3) in 30.9% of the 
sewers by goal year of 
2045. 
Option No. 4 Gravity 
Sewer Systems have 
achieved the self 
cleansing velocity of 0.7 
m/s at PDWF (Section 
5.4.3) in 59.7% of the 
sewers by goal year of 
2045. 
Option No. 5 Gravity 
Sewer Systems have 
achieved the self 
cleansing velocity of 0.7 
m/s at PDWF (Section 
5.4.3) in 72.5% of the 
sewers by goal year of 
2045. 
Table 6.12 - Concept Design Options Evaluation 
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6.7 Recommendations  
This Concept Design Report is the preliminary phase of the Functional Design of the Corry’s 
Road Sewer System; this report has examined the details of Concept Design Options that are 
available to augment the sewer system flows that are entering the Corry’s Road Sewer 
System in order to find the most effective solution to meet the key outcomes of the 
AlburyCity Council.  
 
The process of completing the Concept Design Options has allowed for a number of different 
scenarios to analysed for this study that have proven to be very useful in evaluating the final 
Concept Design Option.  
 
Based on the conclusions drawn in Section 6.6 of this Study it is my recommendation that 
the Albury City Council select Concept Design Option No. 4 to proceed to the Functional 
Design given that this option: 
- Represents the best hydraulic and economic effective combined approach with 
59.7% of the sewer system reaching self cleansing velocity by 2045 and with capital 
expenditure  of $7,012,395.50 
- Provides the Albury City Council with a solution that minimises operational costs 
associated with new SPS’s 
- Provides the Albury City Council a solution that does not require the upsizing of any 
existing gravity sewer mains.  
- Represents the most cost effective treatment of sewer system detention time with 
sewer pressure systems. 
- Provides greater flexibility in terms of SPS catchment configurations if any 
unexpected flow situations occur in the future.  
 
Finally, I recommend that AlburyCity consider upgrading the flow monitoring program and 
the installation gravity flow meters at key locations throughout their entire sewer system in 
order to maintain an accurate understanding of the sewer system hydraulics leading into 
future design works.   
 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  140 
7. Functional Design: Report Drafting Phase   
This section continues to expand on the recommendations made from the Concept Design, 
outlined in Section 6.7. The investigations completed during Concept Design phase of the 
project for the most viable Design Option determined by from the concept evaluation 
completed in Section 6.7. 
 
Similar to the Concept Design Report, this section will consist of the Functional Design 
Report so that the report may be easily separable from the remaining section of this study in 
order for the Functional Design Report to be presented to the Albury City Council for formal 
endorsement into the future. Within the Functional Design Report an overall concept design 
section will discuss the thought processes that have been conducted to reach the 
recommended servicing method.  
 
Specific details regarding the selected Design Option’s proposed augmentations to the 
Corry’s Road Sewer System (i.e. gravity, pressure mains and pump stations) will be 
discussed, this will include: 
- Specific augmentations to pipelines or pump station operations  
- Major SPS catchment boundary alterations.  
- Discussions on the timing of infrastructure augmentations 
- Property connection treatments 
- New infrastructure required (Pipelines and Pump Stations)  
- Environmental Impact Considerations 
- Land Tenure and Traffic Management Conflicts  
-  Capital Cost Estimation  
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7.1 Introduction  
This Functional Design follows an earlier conceptual study completed for the Albury City 
Council, the Corry’s Road Sewerage System Concept Design Report.  
 
This earlier study evaluated five concept design options for managing the transportation of 
existing and future sewer flows from the growing suburb of Thurgoona through the Corry’s 
Road Sewer System. Of the five options evaluated it was recommended that Concept Design 
Option No.4 be progressed to a functional design.  
 
7.2 Concept Design Report  
The Conceptual Report contains much of the detailed analytical and cost comparisons found 
in a Functional Design. The Concept Design addressed the following topics: 
- Design Criteria (Population Projections, Sewer Sizing) 
- Catchment Boundaries 
- Hydraulic Modelling 
- Sewer Pump Station Upgrades  
- Conceptual Design Options 
- Preliminary Cost Estimates  
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7.3 Design Option No. 4  
7.3.1 Alignment 
Design Option No. 4 involves the construction of a 450mm diameter Sewer Pressure Main 
(SRM) between Manhole (MH): T1243A and Jelbart Road SPS (SPS 37). This new 450mm SRM 
would be approximately 4,650m in length and will run roughly in parallel to the existing 
sewer trunk main down Corry’s Road, Racecourse Road, Dowling Court and Jelbart Road 
until discharging into SPS 37, as shown in Figure 7.1 through Figure 7.7. 
 
The existing connection into the existing 450mm and 600mm Corry’s Road Sewer trunk main 
system will then be sealed at MH: T1243A and all flow from the Lindisfarne SPS (SPS 59) will 
be directed down the new 450mm SRM to SPS 37. (Figure 7.2) 
 
The proposed SRM would cross over from the northern shoulder to the southern shoulder of 
Corry’s Road prior to crossing Elizabeth Mitchell Drive in order to avoid a large number of 
existing services and all proposed new sewer gravity main connections that are located 
within the northern shoulder of Corry’s Road.  The proposed SRM will then continue along 
the southern shoulder of Corry’s Road until turning to the south to travel parallel to the 
existing 600mm trunk gravity sewer until reaching Racecourse Road. (Figure 7.3) 
 
The proposed SRM will continue to run parallel to the eastern side of the existing 600mm 
trunk sewer main whilst travelling south down the western shoulder of Racecourse Road. 
The proposed SRM has been planned to be built under the western asphalt shoulder of 
Racecourse Road in order to avoid coming into close proximity with the Transmission Gas 
main located to the west of the existing 600mm trunk sewer main. The proposed SRM will 
then continue to run parallel on the southern side of the 600mm trunk sewer though 
Dowling Court until crossing the existing 600mm trunk sewer at the change of direction at 
the eastern shoulder of the bike path that runs parallel to the Hume Highway. (Figure 7.5) 
 
The proposed SRM will continue to run parallel to the north-western side of the existing 
600mm trunk sewer main whilst travelling down Hume Highway bike path until finally 
reaching Jelbart Road and the Jelbart Road SPS. (Figure 7.6 and Figure 7.7) 
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7.3.2 Sewer Pump Station Sizing  
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analysis completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Lindisfarne Sewer Pump Station (SPS 59): 
- Alterations to the operation of the SPS 59 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 59 pressure main.  
- SPS 59 will require pump capacity upsizing by the year 2030 achieve the capacity 
required to transport the predicted future PWWFs.  
- SPS 59 will require pump capacity upsizing by the year 2045 and also the wet well 
volume will need to be increased. The SPS 59 pressure main will also require upsizing.  
The results from the WSAA Pressure Mains Calculator (WSAA, 2005) using the hydraulic 
analyses completed under Sections 5.5.4 and 5.5.5 in Appendix N have indicated the 
following actions are required at the Ceres Drive Sewer Pump Station (SPS 04): 
- Alterations to the operation of the SPS 04 are required immediately to reduce the 
actual wet well volume to gain optimal detention time for the SPS 04 pressure main 
as it is currently well above the design criteria allowance of 2 hours.  
 
The results from the hydraulic analyses also highlighted that the Jelbart Road SPS (SPS 37) 
will require upgrades to pump sizing in the next 15 years and then potential civil structure 
upgrades by the year 2045. 
 
The above results indicated that measures will be required to mitigate the septicity arising 
from the excessive detention time for sewer flows enter the Ceres Drive Sewer Pump Station 
(SPS 04). These measures could include the installation of a Calcium Nitrate dosing station at 
SPS 04 as Albury City Council already has installed similar units at the Lindisfarne SPS (SPS 
59) and Jelbart Road SPS (SPS37).  
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7.3.3 Conflicts 
Existing minor sewer gravity main connections will be intercepted prior to entering the 
sewer mains outlined in Section 6.2.2. These works will require manholes to be constructed 
over existing incoming sewer mains and the incoming flows diverted via new sewer gravity 
mains into the SPS 04 catchment sewer system. These new connections to the SPS 04 Sewer 
catchment will require sewer mains to be directionally drilled under Corry’s Road. 
 
The proposed new SRM and gravity mains conflict with the following existing services: 
- Stormwater Drains  
There are a number of known stormwater conflicts located along the alignment of 
the proposed new sewer infrastructure under the Design Option No. 4 at the 
following locations: 
 Open stormwater drains at the corner of Corry’s Road and Elizabeth Mitchell 
Drive, along the Hume Highway bike path and in Jelbart Road.  
 Street stormwater drainage pits and associated stormwater mains along 
Corry’s Road, Racecourse Road and Jelbart Road.    
- Water Mains 
The proposed new sewer infrastructure has a number of known conflicts with water 
mains at the following locations: 
 Reticulation Water Mains (≤   0mm) located around the Corry’s Road and 
Telopea Street intersection, 
 Trunk Water Mains (  0mm >) Corry’s Road and Elizabeth Mitchell Drive, 
Racecourse Road, Dowling Court and Jelbart Road.  
 Water service property connections located throughout the Corry’s Road 
Sewer System Area.  
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- Gas Transmission and Distribution Mains 
The Gas Transmission Main crossings will require special attention and application to 
the APA Group as these mains are classified as Critical Gas Assets [Appendix N]. The 
proposed new sewer infrastructure has a number of known conflicts with Gas 
Transmission Mains at the following locations: 
 The western end of Dowling Court at the change of direction at the eastern 
shoulder of the bike path that runs parallel to the Hume Highway. 
 At the connection to the Jelbart Road SPS (SPS 37) on Jelbart Road.  
- Telecommunication Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
telecommunications conduits from the Dial before You Dig enquiries at the locations 
shown in Appendix N.   
- Underground Electricity Conduits 
The proposed new sewer infrastructure has a number of known conflicts with 
underground electrical conduits from the Dial before You Dig enquiries at the 
locations shown in Appendix N.   
- Existing Sewer Mains 
There are a number of known existing sewer main conflicts located along the 
alignment of the proposed new sewer infrastructure under the Design Option No. 4 
at the following locations: 
 Corry’s Road and Telopea Street intersection 
 Corry’s Road and Elizabeth Mitchell Drive intersection  
 Racecourse Road and Dowling Court Intersection 
 Jelbart Road SPS 37 connection interactions  
 
The clearances surrounding all existing services and any new sewer infrastructure associated 
with Design Option No. 4 shall be in accordance with Section 5.4.3.  
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7.4 Special Considerations 
7.4.1 Catchment Boundaries  
Design Option No.   proposes that large number of augmentations be made to the Corry’s 
Road Sewer System Major SPS catchments. These augmentations to the Major SPS 
catchments include: 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments, as shown in Figure 7.9 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments at MH: T31, as shown in Figure 7.10 
- Interception of property connections at MH: T1718, as shown in Figure 7.11 
- A number of boundary alterations through installation of additional sewer main 
connections between catchments at MH: T25, as shown in Figure 7.12 
 
The alterations to the Major SPS catchment boundaries associated with Design Option No. 4 
have been outlined in Figure 7.8. 
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7.4.2 Underbore Locations  
In some locations, construction of the new sewer pipework associated with the new 
Sewer Pressure Main (SRM) and the new catchment connections will require the use 
of underbore or directional drill construction techniques. Specifically at the following 
locations: 
- The intersection of Corry’s Road and Riverboat Drive (Figure 7.3):  
 New 450mm SRM at outlined in Section 7.3.1. 
- The intersection of Corry’s Road and Elizabeth Mitchell Drive for the new sewer 
catchment connection and new SRM (Figure 7.9 & Figure 7.3):  
 From MH: T32 to MH: T1723 
 New 450mm SRM at outlined in Section 7.3.1. 
- Corry’s Road between Elizabeth Mitchell Drive and Roberts Road (Figure 7.10): 
 From New MH: T31C to MH: T1721 
- Corry’s Road near Albury Equestrian Centre (Figure 7.11): 
 From New MH: T29C to MH: T1718 
-  Corry’s Road near open stormwater drain (Figure 7.12): 
 From New MH: T25F to MH: T1716 
- Racecourse Road and Ceres Drive Intersection (Figure 7.5): 
 New 450mm SRM at outlined in Section 7.3.1. 
- Jelbart Road at Road Crossing (Figure 7.7): 
 New 450mm SRM at outlined in Section 7.3.1. 
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7.4.3 Traffic Management 
Corry’s Road and Elizabeth Mitchell Drive are classified as Major Sub-Arterial 
roadways and hence they convey significant volumes of vehicle traffic. The proposed 
new   0mm SRM’s proposed alignment and new sewer catchment connection mains 
are located in the nature strip of Corry’s Road to in order to avoid any major 
disturbances to the traffic volumes, unless outlined in Section 7.4.2.     
7.4.4 Flora and Fauna  
Large sections of the Corry’s Road area have been designated as Significant 
Environmental Areas. Under the AlburyCity Local Environmental Plan 2010 (LEP) 
these areas have been zoned E3: Environmental Management, as shown in Figure 
7.13 
Albury City Council has developed standard operating procedures and checklists for 
works in these areas, any project design and implementation will need to consider 
and comply with these procedures.  
No detailed ecological assessments covering the impact of this project have been 
undertaken. 
7.4.5 Land Tenure 
The vast majority of the existing Corry’s Road sewerage system is located in land 
owned and or managed by AlburyCity (Corry’s Road reserve, easements, Dowling 
Court reserve). However there are a number of properties that will require 
easements to be created in order to accommodate Deign Option No.  ’s proposed 
new sewer trunk mains. The properties that will require service easement creation 
are listed below: 
- DP: 159395, Lot: 1  
- DP:1184729, Lot: 344 
- DP: 1123667, Lot: 22  
- DP: 808345, Lot: 2 
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7.5 Preliminary Cost Estimates 
Preliminary cost estimates for the total capital cost to implement the new sewer 
infrastructure proposed by Design Option No. 4 have been completed and attached have 
been attached in Appendix P.  
 
The cost estimates have been completed using the current NSW Reference Rates Manual 
(June, 2014) and should be updated accordingly for any construction occurring into the 
future. The estimates do not include allowances for property easement creation, loan 
repayments or other non specified items. 
 
The preliminary cost estimate for Design Option No. 4 has set the initial capital cost of at 
$7,012,395.50 (Inc. GST) 
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7.6 Preliminary Program of Works 
Corry’s Road Sewerage System Concept Design Report has completed a hydraulic analysis of 
the Design Option No. 4 as mentioned in Section 7.2. Based on this analysis it is 
recommended that all major Sewer Pump Station (SPS) catchments boundary alterations be 
made as soon as possible in order to improve the detention time performance of the Ceres 
Drive SPS (SPS 04) and relieve hydraulic capacity stress of trunk sewer mains located in 
Jelbart Road.    
 
Also based on the hydraulic analysis it is recommended the following Sewer Pressure Mains 
(SRM) be constructed by the year 2045: 
- 4,650m of new 450mm SRM from MH: T1243A to MH: T5A 
- 1,360m of the existing 375mm SRM from the Lindisfarne SPS (SPS 57) to MH: T1243A 
be upsized to a 450mm main.   
 
It is recommended that the Lindisfarne SPS (SPS 57) be upgraded with new pumps by the 
year 2030 in order to achieve the capacity required to transport the predicted future PWWFs 
of 222.18 L/s. SPS59 will then require further pump capacity upsizing by the year 2045 along 
with civil works to upgrade the wet well volume order to achieve the capacity required to 
transport the predicted future PWWFs of 415.02 L/s while also maintaining the detention 
time design criteria.  
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7.7 Summary 
The proposed Design Option No. 4 will consist of a large number of alterations made to the 
Corry’s Road Sewer System Major Sewer Pump Station catchments boundaries in order to 
better utilise the existing sewer infrastructure that has capacity remaining within the Corry’s 
Road Sewer System, whilst also reducing the hydraulic loading stress on other areas that are 
currently close to their capacity. 
 
Design Option No. 4 also recommends the construction of a 450mm diameter Sewer 
Pressure Main (SRM) that is approximately 4,650m in length and will run roughly in parallel 
to the existing sewer trunk main down Corry’s Road, Racecourse Road, Dowling Court and 
Jelbart Road until discharging into Jelbart Road Sewer Pump Station (SPS 37). 
 
Preliminary cost estimates for the total capital cost to implement the new sewer 
infrastructure proposed by Design Option No. 4 have been completed and attached have 
been attached in Appendix P.  
 
The preliminary cost estimate for Design Option No. 4 has set the initial capital cost of at 
$7,012,395.50 (Inc. GST) 
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8. Conclusions 
8.1 Introduction 
The development of this report has seen a number potential Concept Design Options for 
transportation of sewer flows through the Corry’s Road Sewer System identified. These 
Design Options have been evaluated and ranked based on the Albury City Council driving 
factors of capital cost, operation cost efficiency and hydraulic performance to determine the 
most appropriate Design Option to progress towards and complete a Functional Design.   
 
8.2 Conceptual and Functional Design Discussion 
The Conceptual and Functional Designs completed in this study have highlighted the 
importance of having accurate and reliable hydraulic data for current and historical sewer 
system flows. The conceptual design of this study involved spending a large amount of time 
combining the relatively simple raw telemetry data possessed by Albury City Council in order 
to extract any usable flow data. This data was then used to determine the current sewer 
system flows for the purpose of examining the accuracy of the Sewer Model provided from 
the GHD City Wide Sewerage Strategy used in the study.      
 
The Conceptual Design completed in this study has provided a number of insights into the 
financial benefits that completing these conceptual investigations can potentially have for 
organisations wishing to augment their existing sewer systems. With estimated capital 
expenditure savings ranging from 17% to 40% for the varying design options of this study it is 
evident that there is potential for further Conceptual Design and Functional Design studies 
to be completed in order to achieve capital expenditure efficiencies found in this study for 
other sewer systems and sewer service providing utilities.  
 
The benefits of completing the Conceptual and Functional Design for this study are not 
limited to potential financial savings as outlined above. There are a number of potentially 
beneficial hydraulic outcomes indentified through the Conceptual Design Option analysis.  
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This study has found through the hydraulic analysis completed for the Conceptual Design 
Options that there are a number of hydraulic efficiencies that can be implemented through 
the augmentation of Sewer Pump Stations catchment boundaries and the installation of 
additional sewer infrastructure. An example of the hydraulic efficiencies that this Conceptual 
Design has been able to identify is the residual capacities for the sewer mains of this study 
potentially ranging from 33% to 82%.  
 
The Conceptual Design for this study has also identified the potential hydraulic performance 
benefit in respect to sediment transfer within sewer systems. This is evident when 
evaluating the number of sewer mains for each Design Option in this study that are able to 
achieve a sediment transfer velocity ranging from 31% to 100%. The transfer of sediment 
through sewer systems is of particular importance as if sediment is allowed to build up 
within sewer systems it can restrict the cross sectional area of the sewer main and therefore 
influence it’s hydraulic capacity. Sediment can also negatively influence the design life of 
sewer infrastructure as built up sediment produces septic conditions and therefore H2S gas 
that cause may cause damage to concrete structures through corrosion and chemical attack.      
  
8.3 Conclusion  
This project has identified the benefits that sewerage system owner/operators are able to 
achieve through the completion of Conceptual and Functional Designs for existing sewer 
systems that may require augmentation or for any new systems.  
 
From the Conceptual and Functional Design analysis completed in this study it is clear that 
the Design Option No. 4 has improved the hydraulic capacity (82% capacity remaining) and 
performance (60% sediment transfer rate) of the Corry’s Road Sewer System whilst 
achieving a capital cost saving of 38% is the most viable for implementation by Albury City 
Council for the Corry’s Road Sewer System. Design Option No.    
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9. Recommendations  
9.1 Introduction 
This project has highlighted the financial, operational and strategic planning benefits of 
compiling Concept and Functional Designs for complex sewer systems that are expected to 
convey large increases in sewer volumes into the future due to upstream developments.  
 
This project has also identified and highlighted the immediate benefits for existing sewer 
system hydraulic capacity and performance available to sewer utility providers through the 
development of the conceptual analysis of this project.  
 
9.2 Limitations and Challenges  
The completion of this project has raised a number of limitations and challenges in 
completing the Conceptual and Functional Design. These limitations and challenges have 
been listed below: 
- The hydraulic analysis of the current sewer flows entering the Corry’s Road Sewer 
System has been challenging and time consuming due to only the basic telemetry 
raw data that is currently available. 
- The limitation of having no flow meters in place to collect gravity systems inflow 
volumes has resulted in the hydraulic analysis and evaluation of the Corry’s Road 
system completely dependent on the hydraulic prediction of the Sewer Model. 
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9.3 Recommendations for Further Work 
At this stage, Design Option No. 4 is the most viable solution to handle upstream future 
development flows whilst also having an immediate impact on the hydraulic performance of 
the Corry’s Road Sewer System. In order for the recommendations of Design Option No. 4 to 
be implemented the following future work will need to be completed: 
- Presentation of the Concept Design Report and Functional Design Report to the 
AlburyCity Council for review and commentary on the potential endorsement and 
therefore adoption of the Design Option’s recommendations.    
- A program of works for the installation of new flow monitoring equipment at key 
locations be developed and the telemetry recording system utilised by the Albury 
City Council be upgraded. These steps would allow for any future studies for this 
sewer system or any other sewer system to be more independent from the Albury 
Sewer Model.  
- Development of detailed design for all new sewer infrastructure required, including 
the Sewer Pump Station catchment boundary alteration pipework, new Sewer 
Pressure Main and Sewer Pump Station upgrades (including easement creation).   
 
9.4 Recommendations for Future Work 
It is recommended that for other wishing to conduct similar studies to that completed in this 
study that the key objective and stakeholders involved be identified and well defined in 
order to measure the levels of success of any future works. It is also recommended that 
investigations be complete well in advance to undertaking the project to determine the 
quantity and quality of sewer flow data available.  
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Appendix A Project Specification  
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Appendix B Risk Management Plan & Register 
Risk 
ID No. 
Risk Risk Description 
1.  
Slips and Trips  
(Site Investigation Phase) 
Slips and trips caused by uneven ground surfaces, 
slippery conditions (mud, wet grass) or kerb and 
guttering of road way. 
2.  
Traffic Movements  
(Site Investigation Phase) 
Personal injury caused by traffic such as cars, trucks 
and bicycles.    
3.  
Pedestrian Movements 
(Site Investigation Phase) 
Pedestrians can be expected at the Corry’s road site as 
there are a number of households that are accessed 
from Corry’s Road. 
4.  
Equestrian Movements 
(Site Investigation Phase) 
An equestrian centre is located on Corry’s Road and 
there are frequently horses in the site of works.   
5.  
Overhead Electricity  
(Site Investigation Phase) 
There is overhead electricity in  the site of works, 
caution must be taken when operating survey 
equipment near any overhead electricity  
6.  
Manhole Covers 
(Site Investigation Phase) 
Manhole covers may be concrete and therefore heavy 
and could inflict personal injury. 
7.  
Live Sewerage  
(Site Investigation Phase) 
While no direct contact with live sewerage is required 
for this project it may occur when investigating the 
site. 
8.  
GPS and Survey 
Equipment unavailable   
The GPS and Survey equipment may be unavailable 
during  the time allowed for site investigations 
9.  Sponsorship is Removed  
AlburyCity removes its sponsorship of the project 
reallocates its resources and time. 
10.  
Inadequate Flow Data 
Received 
Flow data received provides a false reading on the 
current networks capacity. 
11.  
Unfavourable 
Geotechnical Conditions 
Geotechnical conditions are unfavourable for 
construction works (Acidic Soils)   
12.  Endangered Species 
Evidence of Endangered species will require site survey 
and recommendations from relevant authorities before 
sensitive redesign  
13.  
Failure to Secure 
Required Resources 
The resources outlined in section 3.5 are unavailable or 
unable to be obtained. 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  174 
Table B.1 – Project Risk Register (Part 1 of 2) 
Risk 
ID No. 
Risk Risk Description 
14.  
Computer Program 
failures 
Computer software and program malfunctions can lead 
to loss of data and affect the timeline of the project  
15.  
Service Information 
Accuracy  
The information provided by AlburyCity may be 
inaccurate and incomplete. 
16.  Unidentified Services 
The discovery of unidentified services may lead to 
redesign. 
17.  Falling Behind Timeline 
Falling behind the timeline outline in Figure 3.1 may 
result in failure of ENG4112. 
18.  
Property Access 
Restrictions  
Private property access may require negotiations with 
property owners  
 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  175 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  176 
 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  177 
 
Functional Design Report: Corry’s Road Sewerage Augmentation 
 
Joshua McLinden  178 
Appendix C GHD Excel Sewer Model 
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Appendix D Albury Citywide Sewerage Strategy Report Exert 
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Appendix E AlburyCity Engineering Plans 
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Appendix F SPS59 – Pump Curve 
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Appendix G SPS04 – Pump Curve 
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Appendix H SPS37 – Pump System Curve 
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Appendix I AlburyCity Engineering Guidelines: Part 5 
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